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Arado Ar 234 Blitz 






The Ar 234B had a maximum bombload of 
1500kg (3307!b). Its usual bombload was 
three 500kg (1102Ib) bombs mounted in 
nacelles under each engine and the 
fuselage. Larger single bombs could be 


carried under the fuselage alone 


A periscopic sight was mounted above the 
cockpit for the pilot to use during dive 
bombing attacks, but it could also be turned 
to face the rear to aim the fixed rearward- 


firing cannon 


The pilot sat on a primitive ejection seat, 


with armour behind his head. A Lotfe 7K 
bombsight was mounted between the pilot's 
feet, and on a level bomb run the pilot 
would disconnect the control column and 
swing it out of the way 


This aircraft wears the markings of 9th 
Staffel, \Il Gruppe, KG 76. This unit was 
equipped with Ar 234s in January 1945, and 
was heavily involved in the attacks on 
Remagen bridge later that spring 





Some Ar 234Bs carried two fixed rearward- 
firing 20mm (0.79in) cannon mounted in the 
underside of the rear fuselage to protect 
against Allied fighters. The Ar 234 was most 
vulnerable when landing 








The Ar 234 was powered by a pair of 
Junkers Jumo 004B-1 Orkan axial flow 
turbojets, which gave the aircraft a top 
speed of some 742km/h (461mph) when 
flying ‘clean’ (without external stores). 
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Designed by the Arado Flugzeugwerke of Warnemiinde, 
the Ar 234 Blitz (Lightning) was the world’s first opera- 
tional jet bomber. The origins of the type can be traced to 
a 1940 requirement issued by the German Air Ministry for 
a fast, turbojet-powered reconnaissance aircraft. An inten- 
sive design and development programme resulted in the 
construction of eight prototypes. Powered by two Junkers 
Jumo 004 or BMW 003 turbojets, it had provision for 
rocket-assisted take-off units, a single-seat cabin with or 
without pressurization and a pilot’s ejection seat, and a 
clumsy combination of a jettisonable trolley for take-off 
and extendable skids for landing. The prototype Ar 
234V-1, which flew for the first time on 15 June 1953, and 
the next seven aircraft (Ar 234V-2 to V-8) all used the 
trolley-and-skid arrangement. 

The second prototype, the Ar 234V-2, was identical to 
the first machine. The Ar 234V-3 was fitted with an ejec- 
tion seat and rocket-assisted take-off equipment, the 
rocket pods being installed under the wings. Both the V-4 
and V-5 had the ejector seat, but the V-6 differed from 
earlier prototypes in that it had four BMW 003 turbojets 
in individual nacelles. This prototype and the similarly 
powered Ar 234V-8 were both tested in the spring of 1944. 


Below: The Arado Ar 234V-6 was used for four-engined trials. 
Following these trials, it was decided to build a production version 
designated Ar 234C. Only a small number of Ar 234C-0 and C-1 aircraft 
was produced before the project was abandoned. 


The Ar 234V-7 was fitted with the more powerful Jumo 
004B engines scheduled for the production B-series. This 
prototype flew on 10 April 1944 but crashed during flight 
testing, killing Flugkapitén Selle, Arado’s chief test pilot, 
who had conducted all the initial flight testing of the Ar 
234 prototypes up to that time. 

Although the launching trolley and landing skid 
arrangement had functioned well, this configuration was 
abandoned, and with it the Ar 234A-1, as the aircraft’s lack 
of mobility on landing would be a severe disadvantage 
when it came to operational deployment. The design was 
changed and the aircraft was fitted with a conventional 
wheeled undercarriage. The fuselage was slightly widened 
to accommodate two mainwheels midway along its length, 
and a nosewheel was mounted under the pilot’s cockpit. In 
this guise the aircraft was designated Ar 234B, of which 
210 were built. Only two versions were used operationally; 
these were the Ar 234B-1 unarmed reconnaissance variant, 
and the Ar 234B-2 bomber. The prototypes for the B series 
were the V-9 to V-16. One of these, the V-13, had four 
BMW 003A-1 engines in two paired nacelles, while the 
BMW-powered V-16 featured swept wing and tail surfaces 
and had rocket-assisted take-off gear. 

It was planned to replace the B series in production with 
the C series, but only 19 production Ar 234C-3 bombers 
had been completed by the end of the war. The prototypes 
for the C series were V-19 to V-30, all powered by four 
BMW 003 turbojets. These were virtually identical, except 
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Above: Arado Ar 234B-2 of KG 76, the unit that introduced the bomber 
version of the Ar 234 into service. On 24 February 1945 an aircraft of 
KG 76 became the first Ar 234 to fall into Allied hands; it was brought 
down by USAAF P-47s, near Segelsdorf. 


for the V-21 and V-28, both of which were two-seaters, 
and the V-26 and V-30, which tested laminar flow aero- 
foils. The proposed initial production models, the Ar 
234C-1 and C-2, were similar to the B-1 and B-2, with the 
addition of cabin pressurization and, in the case of the C- 
1, a pair of rearward-firing MG 151/20 cannon. However, 
they were abandoned in favour of the multi-role version, 
the C-3, which appeared in the early part of 1945 and was 
intended to fulfil both bomber and nightfighter roles. The 
C-4 was to have been a single-seat reconnaissance aircraft, 
while the C-5 and C-6 were two-seat bombers. The C-7 
was a projected nightfighter model powered by four 
Heinkel-Hirth He SO11 engines; these were intended for 
the D series, but only two Ar 234D-1 reconnaissance air- 
craft were completed with this powerplant. The projected 
Ar 234D-2 was a bomber variant. 

The first operational Ar 234 sorties were flown by the 
V-5 and V-7 prototypes, which were delivered to 
I/Versuchsverband.Ob.d.L (Luftwaffe High Command 
Trials Unit) at Juvincourt, near Reims, in July 1944. Both 
aircraft were fitted with Walter rocket-assisted take-off 
units and made their first reconnaissance sorties on 20 
July, photographing harbours on the south coast of 
England from an altitude of 9000m (29,530ft). Several 
more sorties were made over the UK before the unit was 
transferred to Rheine in September. Other reconnaissance 
trials units received the Ar 234, and in January 1945 these 
were amalgamated into I/F.100 and I/F.123 at Rheine, and 
1/E,33 at Stavanger, Norway. The latter unit was responsi- 
ble for flying reconnaissance sorties over the British naval 





base at Scapa Flow, situated in the Orkneys, until as late as 
mid-April 1945. 

The bomber version of the Ar 234 equipped KG 76 from 
October 1944, flying its first operational missions during 
the Ardennes offensive in December. The jet bombers were 
very active in the early weeks of 1945, one of their most 
notable missions being the 10-day series of attacks on the 
Ludendorff bridge at Remagen, captured by the Americans 
in March 1945. Very few Ar 234 sorties were flown after 
the end of March, although an experimental Ar 234 night- 
fighter unit, the Kommando Bonow, equipped with two Ar 
234s converted to carry upward-firing cannon, would con- 
tinue to operate until the end of the war. 




















Piype: Jet bomber (Ar 234B-2) 

"Grew: 

| Powerplant: two 800kg (1764Ib) thrust BMW 003A-1 turbojets 
Max speed: 742km/h (461mph) at 6000m (19,685ft) 

| Time to height: — 12.8 mins to 6000m (19,685ft) 

| Service ceiling: 10,000m (32,810ft) 

| Max range: 1630km (1013 miles) 





14.11m (46ft 3in) 





27.3m' (293.8sq ft) 





12.64m (41ft Sin) 





4.30m (14ft lin) 





5200kg (11,464b) empty; 9B50kg (21,715lb) loaded 





two fixed rearward-firing 20mm (0.79in) MG 151 
cannon in underside of rear fuselage; external bomb 
load of 1500kg (3307!b) 


Focke-Wulf FW 190 


The FW 190F-2 was powered by the BMW 
801D-2 14-cylinder two-row radial engine. 


The fuselage was the same as the 

FW 1904-5, which had been lengthened to Two 7.9mm (0.31in) machine guns were 

accommodate the engine mounted in front of the pilot on the upper 
decking of the fuselage. Each gun had a 
1000 rounds of ammunition. 






The FW 190 proved that radial-engined 
fighters could be as fast or faster than 
inline-engined rivals. The armoured cowling 
was designed to maximize airflow while 


minimizing drag The real punch of the FW 190 was in the 
wingroots, where two 20mm (0.79in) MG The FW 190F series were intended to be 
151 cannon were mounted, each with 200 close support aircraft. Either a single 500kg 
rounds of ammuntion. (1100!b) bomb or four 50kg (110Ib) bombs 


could be carried on the centreline pylon, 
with optional wing racks for two 250kg 
(5511b) bombs. 


10 


The markings on this FW 190 show it to be 
from the 5th Staffel of Schlachtgeschwader 
1, based at Deblin-Irena in Poland in late 


The pilot was protected by armour on both 1943. The Schlachtgeschwader used 

sides and behind him. Ground visibility was symbols for unit identification, in this case a 
poor — later versions had a ‘blown’ canopy black triangle. The letter identifies the 

to correct this fault. The entire canopy and aircraft, and is painted in the staffel’s colour. 
fairing slid backwards for entering and / 











exiting the aircraft. 


The yellow band around the rear fuselage 
indicates that this aircraft was serving on 
the Eastern Front. Different fronts had 
different colour bands — for example, 
aircraft in the Mediterranean theatre carried 
white bands. 





The radio was located behind the pilot. In 
the FW 190F-2, this was a FuG16Z. The 
aerial wire was held taut by a spring pulley 
mounted behind the pilot. 


" 
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The Focke-Wulf FW 190 stemmed from a suggestion by 
the German Air Ministry in 1937 that the company should 
develop an interceptor fighter to complement the Bf 109. 
Instead of opting for the Daimler Benz DB601 in-line 
engine, already in production for the Bf 109, Kurt Tank - 
Focke-Wulf’s technical director - chose the BMW type 139 
18-cylinder radial, which was still in the developmental 
stage. Three prototypes were built, the first of which flew 
on 1 June 1939. Apart from some engine overheating 
problems, the flight tests went very well, and construction 
of the other prototypes was accelerated. The fifth FW 190 
was re-engined with the new 1238kW (1660hp) BMW 14- 
cylinder 801C-0 engine, and this met all the Luftwaffe 
requirements. Its success led to the construction of 30 pre- 
production aircraft designated FW 190A-0, these being 
followed by the FW 190A-1, which went into service with 
JG 26 at Le Bourget, Paris, in August 1941. As the FW 190 
was encountered more frequently by the RAF, it became 
apparent that it outclassed the latest Spitfire variant, the 
Spitfire V, in all aspects except radius of turn. The first 
major operation in which the FW 190 was involved was 


Type: Fighter (FW 190A-8) 
Crew: 1 





Powerplant: one 1567kW (2100hp) BMW 801D-2 radial engine with 
water-methanol boost 


Max speed: 654km/h (406mph) at 6000m (19,685ft) 





Time to height: 9 mins 6 secs to 6000m (19,685ft) 





Service ceiling: 11 ,400m (37,402ft) 





Max range: 1470km (914 miles) 





Wing span: 10.50m (34ft Sin) 





Wing area: 18.30m? (196.99sq ft) 














Length: 8.84m (29ft) 

Height: 3.96m (13ft) 

Weights: 3170kg (69891b) empty 

Armament: two 7.92mm (0.31in) MG in nose; up to four 20mm 


{0.79in) cannon in wings; provision for wide range of 
under-fuselage and under-wing bombs and rockets 


Left: The FW 190 was the only German fighter to be brought into 
service, and to be produced in large numbers, after the outbreak of 
World War Il. Throughout its career, this type was to be the subject of 





intensive engine development. 
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the famous ‘Channel Dash’ on 12 February 1942, when the 
German battlecruisers Scharnhorst and Gneisenau, 
together with the heavy cruiser Prinz Eugen, made a fast 
passage from the French Atlantic port of Brest to northern 
Germany via the English Channel. 

The FW 190A-1 was followed into production by the 
A-2 (426 built), with a longer span and heavier armament, 
and 509 A-3 fighter-bombers. Both JG 2 and JG 26 
rearmed with the A-3 in June 1942 and began attacks on 
targets on the south coast of England, causing serious 
problems for the air defences. The next variant, the FW 
190A-4, of which 494 were built, had a methanol-water 
power boost system. The A-5 was a development of the 
A-4, with the engine relocated 0.15mm (0.59in) further 
forward, which restored the centre of gravity to the posi- 
tion it had occupied before it was moved by the addition 
of extra equipment in the rear fuselage. A total of 723 air- 
craft were delivered, and undertook a variety of roles 
including assault, nightfighting, torpedo-bomber and 
bomber destroyer, Some A-5s were modified as two-seat 
FW 1908-5 trainers, the $ denoting Schulflugzeug (training 
aircraft). The FW 190A-6, of which 569 were built, was a 
version of the FW 190A-5/U10 fighter with a lightened 
wing structure and a fixed armament of four 20mm 
(0.79in) cannon. There were several A-6 sub-variants, one 
being a fighter-bomber with provision for 1000kg 
(2205lb) of bombs, and others being bomber destroyers, 
with 30mm (1.19in) cannon and extra armour to protect 
the pilot in head-on attacks. 

The FW 190A-7, which entered production in December 
1943, had a revised armament of two 20mm (0.79in) 
cannon in the wing roots and two 12.7mm (0.50in) 
machine guns in the forward fuselage. Only 80 aircraft 
were built before it was supplanted by the FW 190A-8, the 
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Above: An FW 190A-6/R11 of I/NJG 10 flown by Oberleutnant Hans 
Krause from Werneuchen in August 1944. The aircraft is fitted with 
FuG 16ZE and FuG 25 radio equipment; note the aerials. 


Below: An FW 190A-5 fighter-bomber being prepared for a mission on 
the Eastern Front. From the summer of 1943, German pilots found them- 
selves facing new Soviet fighter types that they discovered were 
increasingly a match for their own aircraft. 
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last new-build variant of the FW 190A series. Total pro- 
duction was 1334 aircraft. The A-8 was fitted with a 
nitrous oxide power boost system and an extra fuel tank in 
the rear fuselage. Some were converted to the training role 
with the designation FW 190S-8. The next major produc- 
tion version, the FW 190D, had a lengthened nose 
accommodating a 1324kW (1776hp) Junkers Jumo 213A- 
1 engine; a liquid-cooled unit fitted with an annular 
radiator duct that gave it a radial-engined appearance. The 
aircraft also had a lengthened rear fuselage. The first major 
production model was the FW 190D-9 interceptor, which 
entered service with JG 3 in 1943. Subsequent versions, 
equipped for ground attack, included the D-11, with two 
wing-mounted 30mm (1.19in) MK 108 cannon, and the D- 
12 and D-13, with a 1536kW (2060hp) Jumo 213F engine. 
Although designed as a fighter, the FW 190 proved read- 
ily adaptable to the ground attack role, and 1942 saw the 
emergence of the FW 190G long-range attack variant. This 
interim aircraft was followed, out of sequence, by the FW 
190F, which was basically a FW 190A-5 airframe with 
strengthened landing gear, more armour protection, and a 
combination of one ETC 501 bomb rack sitting under the 


fuselage and four ETC 50 bomb racks under the wings. A 
batch of 30 FW 190F-1 aircraft was followed by 271 FW 
190F-2s with an improved canopy, about 250 FW 190F-3s 
with a revised wing structure, 385 FW 190F-7s based on 
the FW 190A-7, and an unknown number of FW 190F-9s 
produced with the powerful 1693kW (2270hp) BMW 
801TS/TH turbocharged engine. 

The Focke-Wulf FW 190 was so successful that the 
German Air Ministry (Reichsluftministerium) allowed its 
designer, Dipl Ing Kurt Tank, to use the first letters of his 
surname to prefix all subsequent Focke-Wulf designs. 
Only two, however, were used operationally in World War 
II; one was the Ta 154 twin-engined nightfighter, a few of 
which saw brief operational service; the other was the Ta 
152, a long-span development of the FW 190D with 
increased armament and a boosted Jumo 213E/B engine 
that gave it a top speed of 760km/h (472mph) at 12,500m 
(41,010ft). The production version was the Ta 152H, 
which was first issued to JG 301 early in 1945, its task 
being to protect the Me 262 jet fighter bases. About 150 
examples were completed before the collapse of Germany 
brought an end to further production. 














Focke-Wulf FW 200 Condor 


The FW 200C-1 was crewed by five men. 


The pilot and co-pilot usually sat side-by- The forward-firing 7.92mm (0.31in) MG 15 
side on the flight deck. The detachable nose machine gun in the fully-enclosed forward 
cone in front of the cockpit covered the cupola was fired by the co-pilot when the 

forward antenna for the direction-finder. aircraft was threatened by a frontal attack. 





The FW 200C-1 was powered by four BMW 


132H radial engines. Later Condors were The forward gondola gun position was 
equipped with the more powerful BMW- manned by a crewmember who was also the 
Bramo 323R-2 Fafnir radial navigator, radio operator and bomb-aimer. 


The position mounted an Oerlikon MG FF 

20mm (0.79in) cannon. Behind the gun is the 

Lofte 7D bomb sight. 
The weapons bay of the ventral gondola 
was sufficient in size for a 250kg (5511b) 
cement bomb, which was used to calculate 
ballistics or calibrating the bombsight before 
the main bombload was released. Behind it 
was the rear gunner position, manned by the 
flight engineer with a 7.92mm (0.31in) gun. 





This hatch in the bottom of the rear fuselage 


could be used for dropping small stores in 
flight, such as flares, light buoys or 
direction-finding buoys 


The FW 200 aircraft were painted in the 
standard Luftwaffe camouflage scheme of 
two-tone green splinter upper surfaces and 


The FW 200C-1 carried four 250kg (551!b) light grey undersides 
bombs on its armed reconnaissance 


missions. These were carried externally, two 
on the outboard engine nacelles and two on 
wing racks. 


The rear dorsal gunner sat in a semi- 
enclosed turret position armed with a 
7.92mm (0.31in) MG 15 machine gun. 


The markings show this FW 200C-1 to be an 
aircraft from | Gruppe, Kampfgeschwader 
40, of IV Fliegerkorps, Luftflotte 3, based at 
Bordeaux-Mérignac, France, in 1940 
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The Focke-Wulf FW 200 Condor was designed in 1936 as 
a 26-passenger commercial airliner and, powered by four 
537kW (720hp) BMW 132G radial engines, the prototype 
FW 200 V-1 (D-AERE, later named Saarland) flew on 27 
July 1937, powered by four 652kW (875hp) Pratt & 
Whitney Hornet radial engines. On 10 August 1938 this 
aircraft, now re-registered D-ACON and named Branden- 
burg, made a non-stop flight from Berlin to New York in 
24 hours 36 minutes, The initial production version, des- 
ignated FW 200A, was essentially similar to the prototype, 
but the first major production model, the FW 200B-1, had 
increased all-up weight and 634kW (850hp) BMW 132Dc 


Type: Long-range maritime patrol aircraft (FW 200C-3) 





Crew: 6 


four 895kW (1200hp) BMW-Bramo 323R-2 Fafnir 
nine-cylinder radial engines (FW 200C-3/U4) 


Powerplant: 


Max speed: 





360km/h (224mph) at 4700m (15,420ft) 
Time to height: == Unknown 
Service ceiling: 6000m (19,685ft) 























Max range: 4440km (2759 miles) 

Wing span: ; 32.84m (107ft Bin) z 

Wing area: 118. oom (1270sq ft) 

Length: i. 23.85m (78ft 2in) 

Height: > 630m (2ort Tin) 

Weights: k 12.950kg (28,5481) empty; 22. 700kg (50,0441b) max t/o 
fame ree 7 g2mm (0.31in) a in {one dorsal turret; one 


13mm (0.51in) gun in rear dorsal position; two 13mm 
(0.51in) guns in beam positions; one 20mm (0.79in) gun 
in forward position of ventral gondola; one 7.92mm 
(0.31in) gun in aft ventral position; maximum bomb load 
of 2100kg (4630Ib) 








Above: Focke-Wulf FW 200 F8+BB, one of the first Condors to be fitted 
with a ventral pannier and full maritime and bombing equipment. The 
model was assigned to Stab I/KG 40, and subsequently would take 
part in the invasion of Norway in April 1940. 


engines, while the FW 200B-2 had the 619kW (830hp) 
BMW 132H-1. The FW 200B was used by Lufthansa and 
Danish Air Lines, while one of the three prototypes, the 
FW 200 V-3 Immelmann III, was allocated to Adolf Hitler 
as his personal transport. 

Late in 1938, D-ACON Brandenburg, the first prototype, 
made a demonstration flight from Berlin to Tokyo. The 
Japanese Army Air Force was so impressed by the high 
performance of the aircraft that it ordered three examples 
of a bomber conversion. The Focke-Wulf design team 
started work on this early in 1939, the converted aircraft 
being designated FW 200C. The FW 200C featured a con- 
siderably strengthened structure, and was powered by four 
746kW (1000hp) BMW (Bramo) 323 Fafnir radial 
engines. The undercarriage was also strengthened to allow 
for extra all-up weight, double wheels replacing the single 
wheels previously fitted to the main undercarriage units. 

By the time the first FW 200C had been completed 
World War II had begun, and conversion of the Condor 
was taken over by the Luftwaffe, the aircraft being ordered 
into production for the maritime reconnaissance role. Pre- 
production FW 200C-0s were used as transports during 
the invasion of Norway in April 1940, together with FW 
200Bs requisitioned from Lufthansa. The first unit to 
receive the maritime reconnaissance Condor was the 
Luftwaffe’s Long-Range Reconnaissance Squadron 
(Fernaufklarungsstaffel), which began operations in April 
1940 and was re-designated I/KG 40 later in the month, 
Production of the FW 200C-1 continued throughout 
1940, 36 aircraft being produced in the course of the year, 
and in 1941 Focke-Wulf turned out 58 FW 200C-2s, which 
had two bomb racks of improved design under each wing. 
While the initial production version of the Condor was 
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operationally successful, it suffered from a serious struc- 
tural weakness of the rear fuselage, and some aircraft were 
destroyed when they literally broke in half on landing. To 
remedy the problem, a structurally strengthened version, 
the FW 200C-3, was placed in production by mid-1941, 
and this variant of the Condor was produced in greater 
numbers than its predecessors. Normal endurance was 9 
hours and 45 minutes, but with internal long-range tanks 
fitted, the aircraft could remain airborne for as long as 18 
hours, making it possible for a Condor to take off from 
Bordeaux, make an Atlantic reconnaissance to the west of 
the British Isles, and land at Stavanger in Norway. The FW 
200C-3 had a maximum take-off weight of 22,650kg 
(49,9341b), a normal bomb load of 1495kg (3296lb), and a 
maximum bomb load of 5345kg (11,783lb). 

KG 40’s Condors presented a far more serious threat 
than submarines to Allied shipping in the Atlantic and 
North Sea between 1940 and 1941. Between August 1940 
and February 1941, they claimed 368,826 tonnes (363,000 
tons) sunk; most of this loss occurred in April 1941, when 
116 ships, totalling 328,185 tonnes (323,000 tons), were 
sunk. Losses from air attack only began to diminish with 
the deployment of long-range Beaufighter squadrons to 
airfields in Cornwall and Northern Ireland, and with the 
adoption by the Royal Navy of the first escort carriers in 
1942. From 1 January 1941, KG 40 came under the direct 
control of the Fliegerftihrer Atlantik, a naval command. 

The armament of the FW 200 varied considerably 
during its operational career. The C-1 had five 7.92mm 
(0.31in) MG 15 machineguns, two mounted in the waist 
for lateral fire, one firing aft from the bomb bay gondola, 


one in a forward-mounted electrically operated turret, and 
one in a manually operated dorsal position, and a forward- 
firing 20mm (0.79in) MG FF cannon. The FW 200C-3/U1 
differed in having a 20mm (0.79in) MG 151 cannon 
mounted in the forward turret, the FW 200C-3/U2 had 
7.92mm (0.3lin) MG 15 guns in all positions, the FW 
200C-3/U3 had 12.7mm (0,5in) MG 131 machineguns in 
forward turret and dorsal positions, and the FW 200C-3/U4 
had a 20mm (0.79in) MG 151 cannon in the front of the 
gondola, and MG 131 machineguns in the dorsal position 
and waist. Some FW 200C-3/U1 and U4 aircraft were 
equipped with search radar and designated FW 200C-4; 
these aircraft also carried an impressive array of commu- 
nications equipment. The final operational version of the 
Condor was the FW 200C-6, developed from the C-3 to 
carry a Henschel Hs 293B air-to-surface missile under 
each outer engine nacelle, the underwing bomb racks 
being removed. The combination of Hs 293 and FW 200 
was first used operationally on 28 December 1943. 

In 1942 84 Condors were produced, followed by 76 in 
1943, but by the beginning of 1944 the heyday of the FW 
200 had passed. Production was terminated; the grand 
total of Condors produced during the war years was 252 
aircraft. Many were relegated to transport duties in 1942, 
nine being lost during attempts to resupply the German 
garrison at Stalingrad. 


Below: Between 1940 and 1941, with relatively few U-boats so far at 
sea, the Condors of KG 40 represented the biggest threat to British 
convoys making their way through the North Sea and the Atlantic. In 
April 1941 alone, these Condors sank no fewer than 116 ships. 

















Heinkel He 111 


This aircraft, a Heinkel He 111H-22, belongs 
to Ill Gruppe, Kampfgeschwader 3, based in 
Holland in late 1944 








Most Heinkels had two 7.92mm (0.31in) 
MG 81 machine guns in the rear of the 
ventral gondola. However, here they have 
been removed to save weight. Another pair 
of machine guns would be mounted in the 
aircraft's beam positions 





The Fi 103 was powered by an Argus- 
Schmidt As 014 spring-valve pulse jet 
mounted above the missile’s rear fuselage. 
The missile’s cruising speed was 
approximately 800km/h (497mph) 
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The dorsal turret mounted a single 13mm. The standard crew of a late He 111 was 


(0.51in) MG 131 machine gun with 1000 five: the pilot, bomb-aimer and three 
rounds of ammunition. The gunner was also gunners. The pilot sat offset to port in the 
the radio operator. glazed nose section, the navigator/bomb- 


aimer sitting beside him on a folding seat 


for take-off. 





The He 111H-22 was based on the earlier 
H-16 and H-20 airframes, which were 
powered by the Junkers Jumo 211F-2 12 
cylinder engine. A few H-22s used H-21 
airframes, which were equipped with the 
Junkers Jumo 213E-1 engine instead 





During operations, the bomb-aimer had a 
pad in the extreme nose from which he 


The Fi 103 missile is better known as the V1 could use the bombsight or fire the nose 
which was launched from ground bases in gun, an MG FF 20mm (0.79in) cannon with 
France and the Low Countries against 180 rounds of ammunition 


Britain. About 1200 operational air launches 
were made, the first of these in late July 
1944, almost two months after D-Day, 
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Siegfried and Walter Ganter designed the Heinkel He 111 
early in 1934 as high-speed transport and as a bomber for 
the still-secret Luftwaffe. The design owed a great deal to 
that of the earlier He 70, retaining the latter’s graceful line. 
[he first prototype, the He 111a (later redesignated He 
111 V-1) flew for the first time on 24 February 1935, pow- 
ered by two 492kW (660hp) BMW VI engines, and was 
followed by the V-2, which made its maiden flight on 12 
March 1935, This aircraft, D-ALIX, was a transport ver- 
sion with a reduced span and a straight trailing edge; it 
was delivered to Lufthansa, named Rostock, and was later 
used for secret reconnaissance missions. The He 111 V-3, 
D-ALES, was a bomber with a further reduced wing-span, 
and was the forerunner of the He 111A production model. 

Following the success of the He 111 V-3, Heinkel was 7 
ordered to construct a pre-production batch of 10 He 





111A-Os. Two aircraft were sent to Rechlin for trials, but 
were found to be unsuitable for operational use, their han- 
dling characteristics being badly affected by the extra 


Right: Two LT F5b practice torpedoes being loaded beneath the fuse- 
lage of a Heinkel He 111H-6 on PVC weapon racks. The first unit to 
arm with the H-6 torpedo-bomber was I/KG 26, which was based at 
Bardufoss and Banak in northern Norway. 


Type: Medium bomber (He 111H-16) 


Crew: 5 
Powerplant: two 1007kW (1350hp) Junkers Jumo 211F inverted V-12s 
Max speed: 436km/h (271 mph) at 6000m (19,685ft) 





Time to height: 42 mins to 6000m (19,685ft) 


Service ceiling: 6700m (21,982ft) 





Max range: 1950km (1212 miles) 

inn spare 22.60m (74K i a 
Wing area: : 86 50m (931sq ft) 

enact: 16.40m (53ft Bin) ae 

















Height: Om (11 ft tin) 
Weights: 8680kg (19,1361b) empty; 14,000kg (30,8641b) max t/o 
Armament: one 20mm (0.79in) MG FF cannon in nose; one 13mm 


(0.51in) MG 131 gun in dorsal position; two 7.92mm 
(0.31in) MG 15 guns in rear of ventral gondola; two 
7.92mm (0.31in) MG 81 guns in each of two beam 
Positions; internal bomb load of up to 2000kg (4409Ib), 
similar external load 
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Above: The Heinkel He 111H, as seen in this picture, was the defini- 
tive model of the He 111 series and was in essence the He 111P fitted 
with two Jumo 211 engines. The He 111H entered service in 1939, and 
a total of 6150 examples of it were built. 


weight of military equipment. All 10 were shipped to 
China for use against the Japanese. Meanwhile, develop- 
ment of the civil transport series continued with the He 
111 V-4 D-AHAO, which could carry 10 passengers. It was 
delivered to Lufthansa in January 1936 and was followed 
by six production Heinkel He 111C-Os, all named after 
German cities. In the meantime, Heinkel had been work- 
ing on a replacement for the He 111A-0. This was the He 
111B, which had two 746kW (1000hp) Daimler-Benz DB 
600A engines. The prototype was the He 111 V-5 D-APYS. 
The aircraft was ordered into production for the Luftwaffe 
as the He 111B-1, the first examples being delivered to 
I/KG 154 Boelcke at Hannover-Langenhagen late in 1936. 
In 1937 the He 11 


tions with the German-sponsored Condor Legion in Spain 


B-1 was tested under combat condi- 


and proved to be very successful, its speed alone enabling 
it to evade fighter interception. 

The He 111D followed the 300 He 111Bs. Only a few 
were completed before production switched to the He 


111E bomber with Junkers Jumo engines and a small 


Daimler-Benz DB 601Aa engines and which incorporated 
a fully-glazed asymmetric nose, with its offset ball turret, 
in place of the stepped-up cockpits of the earlier variants. 
Relatively few He 111Ps were completed before produc- 
tion switched to the He 111H, powered by two 820kW 
(1100hp) Junkers Jumo 211 engines. Sub-variants of this 
series formed the backbone of the Luftwaffe’s bomber 





number of He 111 
the first to feature 
These variants also 


were taken over by 


s similarly powered, the latter being 
a wing with a straight leading edge. 
served in Spain, and after the civil war 
the Spanish Air Force. The He 111G 








was another transport version, five being delivered to 
Lufthansa and four to Turkey. About 1000 examples of all 
these He 111s variants had been produced by mid-1939, 
by which time a new model had appeared. This was the He 
111P, which was powered by two 858kW (1150hp) 
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force between 1940 and 1943, about 6150 being built 
before production ended in 1944. The series was subjected 
to a progressive upgrading of its powerplant, continual 
revision of its offensive and defensive armament, the pro- 
vision of additional armour, and its adaptation to its 
various roles that included anti-shipping torpedo attack, 
pathfinding, missile carrying and launching, paratroops 
delivery and glider towing. The first version to carry tor- 
pedoes was the He 111H-6, followed by the He 111H-15. 
The He 111H-8 was fitted with a large and cumbersome 
balloon cable fender; the He 111H-11R2 was a glider tug 
for the Gotha Go 242, while the He 111H-14 and H-18 
were pathfinder versions with special radio equipment. 
The He 111H-16 featured heavier gun armament, while 
the He 111H-20 included 16-paratroop transport, night- 
bomber and glider tug sub-variants. The He 111H-22 
carried a single Fieseler Fi-103 (V-1) flying bomb under its 
wing, launching these weapons from over the North Sea at 
targets in the United Kingdom towards the end of 1944. 
(These operations, incidentally, cost the launcher units 77 
aircraft from July 1944 to January 1945, many the victims 
of Mosquito nightfighters). The final variant of the 
Heinkel bomber was the He 111Z (Zwilling, or twin), built 


to tow the massive Me 321 Gigant glider. The aircraft com- 
prised two He 111H-6 or H-16 airframes joined by a new 
centre section on which a fifth engine was mounted. 

In the early days of World War II, during operations 
against Poland, the losses suffered by the He 111 units 
were comparatively light, but it was a different story when 
they encountered determined opposition during the Battle 
of France, and even more so in the Battle of Britain. One 
of the last major missions undertaken by the He 111 was 
on the night 21/22 June 1944, when Heinkels of KGs 4, 27, 
53 and 55 attacked the Russian airfield of Poltava, where 
114 USAAF B-17s and their P-51 fighter escort had landed 
after an attack on Berlin earlier in the day. Led by a 
Heinkel He 177 pathfinder aircraft, the German bombers 
destroyed 43 Fortresses and 15 Mustangs in the attack. The 
He 111 also scored some successes against the Arctic con- 
voys to Russia, notably against the ill-fated PQ17 in July 
1942, when the convoy was virtually destroyed. 


Below: This study of a Heinkel He 111H gives a good overall view of 
the bomber's defensive armament positions, in the nose, ventral gon- 
dola and dorsal cupola. Armament was strengthened as a result of 
losses suffered during the Battle of Britain. 











Junkers Ju 52 


Three men flew the Ju 52, with a pilot and 
co-pilot sitting side-by-side, and a radio 


Operator sitting on a jump-seat between 





them. The cockpit was raised above the 
cabin floor height The Ju 52 had a loop antenna for the 

’ direction-finding equipment, and an aerial 
mast mounted behind the cockpit 






The Ju 52/3mg5e was powered by three 
BMW 132T-2 9-cylinder radial engines. The 
two outboard engines faced slightly 

outwards to reduce yaw should one of them 


fail. The exhaust gas was collected by ; 
annular ducts which gave the aircraft its The undercarriage was very strong to cope 
trademark stains The engine nacelles on the wings also with repeated landings on rough fields 


housed the engine oil tanks above the wing Spats were also issued to reduce the drag of 
leading edge. the wheels, but these would quickly clog up 
with mud on operations 
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The dorsal hatch had a mounting for a 


When fitted with seats the Ju 52 could carry 7.92mm (0.31in) MG 15 machine gun. A 
up to 18 passengers, sitting in single rows transparent fairing was fixed in front of it to 
separated by an aisle give the gunner some protection from the 


airstream in flight 





This aircraft's markings show it belonged to 
| Gruppe of KGzbV 172, which was involved 
in the evacuation of Tunisia in April 1943 





The corrugated fuselage was a common 
feature of many early Junkers designs. The 
metal skin was load-bearing, and the 
corrugation gave it immense strength for 


little weight penalty. 
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The story of the Ju 52/3m, one of the most famous trans- 
port aircraft in history, began on 13 October 1930, with 
the maiden flight of the single-engined Ju 52/1m commer- 
cial transport. Eighteen months later a new variant of the 
basic design appeared; the Ju 52/3m, fitted with three 
429kW (575hp) BMW 132A radial engines (licence-built 
Pratt & Whitney Hornets). The modified aircraft was an 





immediate success. A rugged, reliable transport, capable of 
operating from small, rough, high-altitude airstrips, the Ju 
523/m was an extremely efficient aircraft, and large num- 
bers were ordered by Deutsche Lufthansa and other 
airlines around the world. The aircraft was eventually 


operated by 28 airlines. 


In 1934 a military version of the Ju 52/3m was produced 
for use by the still-secret Luftwaffe. With the designation 


Ju 52/3mg3e, the aircraft was designed as a heavy bomber 
with a crew of four and armed with two MG 15 machine 
guns, one mounted in the dorsal position and the other in 
a retractable ‘dustbin’ suspended under the fuselage. 
Between 1934 and 1935, no fewer than 450 Ju 52/3ms were 
delivered to the Luftwaffe, the type entering service with 
KG 152 Hindenburg. In August 1936, 20 aircraft were sent 
to Spain where, flown by German volunteers, their first 
task was to transport 10,000 troops from Spanish 
Morocco. In the following November, about 50 Ju 
52/3mg4e bombers were included in the equipment of the 
German Condor Legion, deployed to Spain in support of 
Franco’s Nationalist forces. Operations included the 
bombing of Republican-held Mediterranean ports and the 
support of the land battle around Guernica, the destruc- 

tion of which town brought the 
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German bombers notoriety. The 
Ju 52 was also delivered to several 
Spanish Nationalist bomber units 
as the war progressed. The last 
sortie was made on 26 March 
1939, by which time the Ju 52s 
had flown 5400 sorties for the 
loss of 8 aircraft, 5 in the air and 
3 on the ground. 

In Luftwaffe service the Ju 52 
bomber was soon replaced by 
types such as the Ju 86 and Do 
17, and from then on it operated 
purely as a military transport. In 
March 1938, during the ‘union’ 
with Austria, 160 Ju 52s flew 2000 
airborne troops to Vienna. The 
following year, these aircraft took 
part in the German occupation 
of Czechoslovakia. In April 1940 
the Ju 52 was at the forefront of 
the invasions of Denmark and 
Norway, 160 transports dropping 
paratroops to capture key air- 
fields and a 340 aircraft flying in 


supplies and reinforcements. 


Left: Close-up of the Ju 52/3m’s engine 
arrangement. Essentially similar to the 
single-engined variant from which it 
was developed, the prototype flew in 
April 1932, powered by three Pratt & 
Whitney Hornet radials. 
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Above: Junkers Ju 52/3m in the mottled camouflage scheme which 
was used in the Mediterranean and Balkans between 1941 and 1943. 
Ju 52s suffered terrible losses to Allied fighters as they attempted to 
fly reinforcements to Tunisia in early 1943. 


About 475 Ju 52s were available for the invasion of the 
Netherlands, and suffered serious losses (167 aircraft) in 
the opening stages of the operation. 

The next large-scale airborne operation, the invasion of 
Crete in April/May 1941, was the last of its kind under- 
taken by the Luftwaffe. The force committed included 493 
Ju 52s and over 80 DFS 230 gliders. The invasion — 
Operation Merkur — cost the Germans 7000 men killed or 


2: Bomber/transport 24 


2/3, plus 18 troops or 12 stretcher cases 


i 
three 619kW (830hp) BMW 1327-2 nine-cylinder radials | 
286km/h (178mph) 
17 mins 30 secs to 3000m (9842ft) y 
5900m (19,357ft) 1 
1305km (811 miles) 


29.20m (95ft 8in) 





110.5m’ (1189,3sq ft) 


19.90m (65ft) | 
ht: 4,52m (14ft 8in) 
ghts 6500kg (14,330Ib) empty; 11,030kg (24,317Ib) loaded 


6 nt four 7.92mm (0.31in) MG, one each in forward and rear 
dorsal positions, one in each beam position 


wounded (including 25 per cent of the paratroops 
dropped) and 170 Ju 52s. When the Germans invaded the 
Soviet Union in June 1941, their offensive was supported 
by six Ju 52 transport Gruppen. Another 150 aircraft were 
assigned to support Rommel’s offensives in North Africa, 
and by the end of the year around 300 Ju 52s were operat- 
ing in the Mediterranean theatre. In July, August and 
September 1942, Ju 52s and other transport aircraft ferried 
46,000 men and 4000 tons (4064 tonnes) of equipment to 
North Africa, but after the Battle of El Alamein in October, 
severe losses were inflicted on the Ju 52s by Desert Air 
Force fighters, 70 aircraft being destroyed between 25 
October and 1 December. The real martyrdom of the Ju 52 
Gruppen in the Mediterranean, however, came early in 
1943, when the Germans and Italians made frantic efforts 
to resupply the Axis forces in Tunisia. On one day alone — 
7 April 1943 — American and British fighters destroyed 52 
out of 77 Ju 52s near Cap Bon, most of the petrol-laden 
transports exploding in spectacular fashion. Between 5 
and 22 April, no fewer than 432 German transport air- 
craft, mostly Ju 52s, were destroyed for the loss of only 35 
Allied fighters. 

On the Russian front, five Ju 52 Gruppen took part in the 
Stalingrad airlift. Between 24 November 1942 and 31 
January 1943, 266 Ju 52s were lost, 52 of them in a 24- 
hour series of attacks on Sverevo airfield. 

Despite the development of later transport aircraft, pro- 
duction of the Ju 52 continued to rise during most of 
World War II; 502 aircraft were delivered in 1941, a further 
502 in 1942, and 887 in 1943, but by then production was 
being transferred to the Société Amiot in Occupied 
France, this firm being controlled by Junkers. Only a fur- 
ther 379 aircraft were delivered from German factories in 
1944, when production ceased. Total production of the Ju 
52/3m between 1939 and 1944 was 4845 aircraft. 


23 


Junkers Ju 87 Stuka 


The Ju 87's pilot sat under a sliding canopy, 
with armour protection surrounding him. The 


The Ju 87B was powered by a Junkers Jumo aircraft had an automatic dive control which 
211Da 12-cylinder liquid-cooled engine. The would pull the aircraft out of its dive at a 
notch cut-out on the top of the fuselage is preset altitude when engaged by the pilot 


an intake for the oil cooler. 


The Stuka was armed with a pair of 
Rheinmetall-Borsig 7.92mm (0.31in) MG 17 
machine guns with 1000 rounds of 
ammunition each 


The large chin radiator was a characteristic 
of the Ju 87. The radiator itself was 
protected in an armoured ‘bath 
Hydralically-operated cooling gills at the 
rear of the cowling allowed more air to flow 


through the radiator at low speeds 


The terror of a Stuka attack during the early 
years of Blitzkrieg was augmented by the 
use of a siren on the undercarriage. 
However in this case the siren is not 
mounted, although the fairing remains. 

The Stuka's gull wing allowed the fixed 


undercarriage to be kept short, thus 
reducing drag as much as possible 
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The markings show this to be a Ju 87B-2 
from 7th Staffel, \\| Gruppe, 
Stukageschwader 77 on the Eastern Front. 


The rear gunner was also the radio operator, 
although Ju 87Bs were also flown as single 
seat aircraft. The gunner had his own sliding 
Canopy, and was armed with a MG 15 
7.92mm (0.31in) machine gun. 


The 50kg (110!b) bombs shown here have 
extended detonator rods to make the bomb 
explode above ground to maximize the blast 
effect of the explosion. 





Either two 250kg (551!b) or four S0kg (110!b) 
bombs could be carried on the wing pylons 
in addition to the single 500kg (1100Ib) or 
250kg (551!b) bomb carried in a cradle under 
the fuselage. The cradle was to ensure the 
bomb fell clear of the propeller during a dive 
attack after it was released 
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Stuka — 


Sturzkampfflugzeug, literally ‘diving combat aircraft’ — was 


the word an abbreviation of 


Although 


applied to all German bomber aircraft with a dive-bomb- 
ing capability during World War II, it will forever be 
associated with the Junkers Ju 87, with its ugly lines, 
inverted-gull wing and, above all, the banshee how! of its 
wing-mounted sirens as it plummeted towards its target. 
Designed by Dipl Ing Hans Pohlmann in response to a 
1933 Luftwaffe requirement for a dive-bomber, the Ju 87 
was developed from the K-47, a two-seat, high-perfor- 
mance monoplane fighter of 1928, built at Junkers’ 
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Swedish plant at Malmo-Limhamn and exported in small 
numbers to China. The first prototype Ju 87V-1 was flown 
for the first time in the late spring 1935, powered by a 
477kW (640hp) Rolls-Royce Kestrel engine. An all-metal 
monoplane, it featured rectangular twin fins and rudders 
and an unusual method of construction in which its fuse- 
lage was built in two halves, joined along the centreline. 
The aircraft was destroyed a few weeks later when it devel- 
oped tail flutter during diving trials. It was followed by the 
Ju 87V-2, which featured a revised engine cowling and 
radiator arrangement, and also a single fin and rudder. In 
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March 1937 the Ju 87V-2 was sent to the Luftwaffe test 
centre at Rechlin for comparative trials, and was chosen in 
preference to the other three contenders, the Arado Ar 81, 
Blohm und Voss Ha 137 and Heinkel He 118. The third 
prototype, the Ju 87V-3, was generally similar to the V-2, 
but had an improved forward view and was powered by a 
507kW (680hp) Junkers Jumo 210 engine. 

Production began with the pre-series Ju 87A-0, powered 
by the Jumo 210Da engine, and continued with the Ju 
87A-1, first deliveries of which were made to I/St.G 162 
Immelmann, the unit tasked with developing operational 


Left: The Junkers Ju 87R (the ‘R’ denoting Reichweite, or range) was 
developed from the Ju 87B Stuka specifically for anti-ship and other 
missions requiring long endurance. The outer wing panels were 
strengthened for the carriage of wing tanks. 


tactics, in 1937. The Ju 87A-1 carried an armament of one 
MG 17 and one MG 15. With a crew of one, a 453kg 
(1000lb) bomb load could be carried in a Knauth cradle- 
carriage between the ‘trousered’ main undercarriage units, 
but with the gunner also on board this was reduced to 
250kg (550lb). In December 1937 three Ju 87A-Is were 
sent to Spain for operational trials with the Condor 
Legion, the German units flying in support of the Spanish 
Nationalists. The Ju 87A-2 sub-series, the next to appear, 
differed only in the type of propeller used. Maximum 
speed of the Ju 87A series was 318km/h (198mph) at 
3660m (12,008ft), and loaded weight was 3402kg 
(7500Ib). The early-model Stuka had been mainly rele- 
gated to training duties by the outbreak of World War II in 
September 1939, and was succeeded on the production 
line in 1938 by an extensively modified version, the Ju 87B, 
which used the more powerful 820 kW (1100hp) Jumo 
211Da. The aircraft had a redesigned cockpit and a 'spat- 
ted’ undercarriage. The Ju 87B-1 carried a 697kg (1536lb) 
bomb load and had a top speed of 373km/h (232mph) at 
4117m (13,507ft). Fixed forward-firing armament was 
increased to two MG 17 guns, and loaded weight was 
4245kg (9358lb). The Ju 87B-2 had a broad-blade pro- 
peller and internal modifications. An antishipping version 
of the Ju 87B-2 was known as the Ju 87R. This carried 
long-range fuel tanks, and the bomb load was reduced to 
250kg (550Ib). The undercarriage could be jettisoned for 
ditching. The Ju 87R-1, R-2, R-3 and R-4 differed only in 
equipment detail. 

One of the more interesting and little-known versions of 
the Stuka was the Ju 87C, a shipboard dive-bomber 
intended for service on Germany’s planned aircraft carrier, 
the Graf Zeppelin. It had hydraulically operated folding 
wings, deck arrester gear and a jettisonable undercarriage. 
The Ju 87C-0 was a conversion of the Ju 87B-1 without 
wingfolding mechanism. A small production batch of Ju 
87C-1 aircraft was built and a unit 4 (Stuka)186 formed, 
but the Graf Zeppelin was abandoned when it was virtually 
complete and the aircraft were converted to Ju 87B stan- 
dard. The unit 4 (Stuka) 186 took part in the Polish 
campaign. Graf Zeppelin’s air group was to have com- 
prised 29 Stukas and 12 Bf 109 fighters. 

The next production model in service was the Ju 87D, 
which was fitted with a 1044kW (1400hp) Jumo 211J-1 
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Above: Junkers Ju 87D of Stuka-Geschwader 1. The various units of 
this Geschwader were to fight on every battlefront, and they were 
very active against British convoys — as well as against the warships 
escorting them — in the Mediterranean. 


with induction cooling. The engine cowling and cockpit 
enclosure were redesigned and the contours of the under- 
carriage fairings improved. Additional armour was fitted, 
a bomb load of 1794kg (39551b) could be carried, and top 
speed was increased to 410km/h (255mph) at 4117m 
(13,507ft). Several sub-series of the Ju 87D were produced 
in some quantity, incorporating modifications to suit the 
type for a variety of tasks. The Ju 87D-2, for example, had 
a specially strengthened tailwheel leg with a glider attach- 
ment point; the Ju 87D3 had additional armour and was 
intended for ground attack, with provision for a twin 
20mm (0.79in) MG FF gun pack to be mounted under 
each; the Ju 87D-4 could carry weapons containers for the 
resupply of ground forces, and was used mainly on the 
Russian front; the Ju 87D-5 had its wing span increased 
from 13.8m (45ft 3in) to 15m (49ft 2in), and was primar- 
ily intended for night operations; the similar Ju 87D-7 had 
no dive brakes and was fitted with extra outer-wing bomb 
racks; and the Ju 87D-8 was similar to the D-3, but had the 
extended wing. 

The Ju 87 E and F were proposals only, and the last Stuka 
variant was the Ju 87G, a standard Ju 87D-5 converted to 
carry two BK 37 cannon (37mm (1.46in) Flak 18 guns) 
under the wing. No dive brakes were fitted, and the Ju 87G 


Left: A Staffel of Ju 87s en route to their target on the Eastern Front. 
Although initially able to operate with impunity, as the Soviet air 
forces improved the Stukas found themselves fighting for survival, 
and requiring a heavy fighter escort. 


proved very adept at destroying Russian armour. Its chief 
exponent was Colonel Hans-Ulrich Rudel, who knocked 
out 500 tanks on the Eastern Front. The Ju 87H was the 
designation given to all dualcontrol versions of the Du 
87D-1, D-3, D-5, D-7 and D-8. In the final analysis, 
although the Stuka was a very effective weapon when 
under an umbrella of fighter superiority, when the latter 
was lacking — as was the case in the Battle of Britain, when 
the Stuka units suffered heavy losses — it was easy prey for 
its enemies. 





A Type: Dive-bomber/assault aircraft (Ju 87D-1) 
Crew: 2 
| Powerplant: 








one 1044kW (1400hp) Junkers Jumo 2114 inverted-Vee 
piston engine 





Max speed: 410km/h (255mph 





Time to height: 19 mins 48 secs to 5000m (16,404ft) 





Service ceiling: 7300m (23,950ft) 























| Max range: 1535km (954 miles 
f Wing span: 13.80m (45ft 3in) 
Wing area: 31,90? (343.38sq ft) 
Length: 11.50m (37ft 7in) 
Height: 3.88m (12ft 7in) 
Weights: 3900kg (8598!b) empty; 6600kg (14,550!b) max t/o 
Armament: two 7.92mm (0.31in) fixed forward-firing MG in wing 


leading edges; one 7.92mm (0.31in) trainable twin-barrel 
rearward-firing machinegun in rear cockpit; external 
bomb load of up to 1800kg (3968!b) 
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Junkers Ju 88 


The pilot sat in the front of the upper glazed The flight engineer operated the rearwards- 
cockpit, offset to port. To his right slightly firing machine gun in the rear of the glazed 
below him sat the co-pilot/bombardier, who cabin. He was armed with a 7.92mm (0.31in) 
could access the glazed nose. A machine MG 15 machine gun 


gun was provided for defending the forward 
arc of the aircraft 


The bombardier had a bombsight located in 
the glazed nose for conventional bombing. 
For dive-bombing, the pilot used a sight 
mounted in the cockpit which swung to the 





side when not in use 


Two fuselage bomb bays were provided for 


the Ju 88, carrying a maximum of 28 50kg 
(110Ib) SC 50 bombs. Four wing racks could 
carry 500kg (1100!b) bombs, and the A-4/5 
aircraft had a further bomb rack under each 
outer wing, 
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When the Ju 88 was under development, 

dive bombing came into vogue, and so the 
aircraft was fitted with slatted divebrakes 
under the wing's leading edge. 






Visible here are the white wingtips which, 
with the ring around the rear fuselage, 


aircraft crews on the ground in the 
Mediterranean theatre 


This Ju 88 served with the Luftwaffe forces 
supporting Rommel’s Afrika Korps in the 
North African desert. It wears the standard 
Luftwaffe desert camouflage scheme, with 
pale blue undersides and a sand finish on 
the upper fuselage. 


The Ju 88 was equipped with the Junkers 
Jumo 2116-1, which was a 12-cylinder 
liquid-cooled engine. 


served as recognition signs to German anti- 
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Above: Used in anti-shipping as well as ground-attack roles, the 
Ju 88A-14 had a 20mm (0.79in) cannon which was installed within 
the gondola. The window of the bomb sight was faired over, and it 


was equipped with a shell ejection chute. 


One of the most versatile and effective combat aircraft 
ever produced, the Junkers Ju 88, remained of vital impor- 
tance to the Luftwaffe throughout World War II, serving as 
a bomber, dive-bomber, nightfighter, close-support air- 
craft, long-range heavy fighter, reconnaissance aircraft and 





torpedo bomber. It had its origin in a massive military air- 





craft expansion programme initiated by Germany’s new 
Nazi government in 1934, before it was officially admitted 
that the Luftwaffe was in existence. Much emphasis was 
placed on the development of bombers, the re-armament 
programme producing such types as the Junkers Ju 86, 
Heinkel He 111, and Dornier Do 17. All these aircraft were 
originally designed as transports, partly to camouflage the 
fact that Germany was re-arming; the Ju 88, work on 
which began in 1936, was designed as a bomber from the 
outset, the camouflage having by this time been stripped 
aside. The prototype Ju 88 (D-AQEN) flew for the first 
time on 21 December 1936, powered by two 746kW 
(1000hp) DB 600A in-line engines; the second prototype 
was similar, except that it was fitted with Jumo 211A radi- 
als, the engines that were mostly to power the aircraft 
throughout its career. A pre-series batch of Ju 88A-Os was 
completed during the summer of 1939, the first produc 
tion Ju 88A-Is being delivered to a test unit, 
Erprobungskommando 88. In August 1939 this unit was 





redesignated I/KG 25, and soon afterwards it became I/KG 
30, carrying out its first operational mission — an attack on 
British warships in the Firth of Forth — in September. The 
same target was attacked on 16 October, when Spitfires 
shot down two Ju 88s. About 60 operational aircraft were 
in service by the end of the year. The Ju 88A was built in 
17 different variants up to the Ju 88A-17, with progres 


sively uprated engines, enhanced defensive armament and 
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improved defensive capability. Variants included the Ju 


88A-2, which was equipped with rocket-assisted take-off 


gear; the Ju 88A-6, with a balloon cable fender; the Ju 88A- 
6U long-range maritime bomber, equipped with FuG 200 
search radar; the Ju 88A-9, -10 and -11, tropicalized ver- 
sions of the Ju 88A-1, A-5 and A-4 respectively; the Ju 
88A-14 anti-shipping strike aircraft; the Ju 88A-15, with a 
bulged bomb bay for 3000kg (6614Ib) of bombs; and the 
Ju 88A-17 torpedo-bomber. The most widely used was the 
Ju 88A-4, which served in Europe and North Africa, the 


first version to incorporate technical improvements result- 


ing from the combat experience gained during the battles 
of France and Britain; it had extended-span wings, Jumo 
211J engines and a heavier defensive armament. Twenty Ju 
88A-4s were supplied to Finland, and some were supplied 
to Italy, Romania and Hungary. The Ju 88A-5 was gener 
ally similar, with some equipment changes. Some 7000 
examples of the Ju 88A series were delivered. 


Below: The Ju 88 was an excellent night intruder, being fast and 
heavily armed. Had Hitler continued night intruder operations after 
1941, crippling blows might have been dealt against the Allies. 
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The Ju 88As saw considerable action in the Balkans, the 
Mediterranean, and on the Eastern Front. They operated 
intensively during the German invasion of Crete, and were 
the principal threat to the island of Malta and its supply 
convoys. Some of their most outstanding service, however, 
was in the Arctic, where aircraft of KG 26 and KG 30, 
based in northern Norway, carried out devastating attacks 


on Allied convoys to Russia. A force of never more than 
120 Ju 88s sank 27 merchant ships and 7 naval vessels. 
The Ju 88B was the subject of a separate development 
programme, and eventually evolved into the Ju 188, which 
later in the 
Chronologically, the next major production model was the 
Ju 88C heavy fighter; the first version was the Ju 88C-2, 


made its operational debut war. 
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which was a conversion of the Ju 88A-1 with a ‘solid’ nose 
housing three MG 17 machineguns and a 20mm (0.79in) 
MG forward-firing cannon, plus a single rearward-firing 
MG 15, It entered service with NJG 1 in the late summer 
of 1940 and was used for intruder operations over the 
British Isles. A small number of Ju 88C-4s, using the same 
extended span wing as the Ju 88A-4, and the C-5 followed 











| Type: Medium/dive bomber (Ju 88A-4) 
_ Powerplant 
inex spee 





two 999kW (1340hp) Junkers Jumo 211 inverted V-125 





450km/h (280mph) at 6000m (19,685ft) 








Time to height: © 23 mins to 5400m (17,716ft) 


Service ceiling: —8200m (26,903ft) 











Max range: 2730km (1696 mile) 

Wing span: 20m (65ft éin) a. 

Wing area: 54.50m? (506. 63sq ft) 

Length; 14.40m (47ft 2in) . 
Height: 4.85m (15ft Qin “ 








Weights: 
Armament: 


9860kg (21,737|b) empty 


up to seven 7.92m (0.31in) MG 15 or MG 81 
machineguns, maximum internal and external bomb load 
of 3600kg (7935Ib) 


it. The next variant, the Ju 88C-6, had Jumo 211) engines 
and two 20mm (0.79in) cannon added to its forward 
armament, the rear MG 15 being replaced by a MG 131, 
The Ju 88C-6, and the last variant in this series, the C-7, 
were used as nightfighters and dayfighters. In the latter 
role, they provided cover for U-boats in the Bay of Biscay. 

The last fighter variant of the Ju 88, which made its 
appearance in the spring of 1944, was the Ju 88G. This ver 
sion, with the angular tail unit of the Ju 188 and improved 
Lichtenstein AI radar, was a highly effective nightfighter. 
The principal sub-types were the G-1 with BMW 801D 
engines, the G-6a and G-6b with BMW 802Gs, the G-6¢ 
with Jumo 213As, and the G-7 with Jumo 213E-1s. Two 
more sub-variants, the Ju 88H-2 and the Ju 88R, brought 
the fighter Ju 88 line to an end. 

A specialist version designed for ground attack and anti 
tank work, mainly on the Russian Front, also made its 
appearance during World War II. This was the Ju 88P, and 
it was armed with either a 75mm (2,95in) gun (Ju 88P-1) 
or two 37mm (1.46in) cannon (Ju 88P-2). The total Ju 88 
production was 14,676 aircraft; of these, about 3900 were 


fighter- or ground-attack variants. 


Left; This curious Ju 88A-4 bears a Wellenmuster (wave pattern) cam 
ouflage on its front half, but the rear fuselage and tail are painted 
white with a red cross, presumably in order to denote that the aircraft 
has been modified for air ambulance duties. 
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Messerschmitt Bf 109E 


The Bf 109E-3 carried two 7.92mm (0.31in) 
MG 17 machine guns in its upper fuselage, 
firing through the propeller arc. The nose, 

tail and the underside of the wingtips were 


The Bf 109E carried a pair of 7.92mm painted yellow for ease of recognition by 
(0.31in) MG 17 machine guns in the wings to friendly forces. The prominent intake on the 
supplement the firepower of the fuselage- port side was for the supercharger. 


mounted armament 





An engine-mounted MG FF 20mm (0.79in) 
cannon fired through the propeller hub. This 


made the Bf 109 considerably better-armed 
than its machine gun-carrying RAF 
opponents in the Battle of Britain. 


The Emil was powered by the Daimler Benz 
DB 601A-1 liquid-cooled V-12 inline engine. 
The chin intake admitted air for cooling the 
engine oil. A ventral fuel tank could also be 
carried for extra range. 
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The pilot sat in a cramped, narrow cockpit 
protected by an armoured windscreen. The 
canopy was hinged. The pilot's visibility was 
poor for the time, with thick canopy frames 
and limited rear vision. 


The chin radiator of earlier Bf 109s was 
replaced by two wing intakes providing 
cooling air for the glycol engine coolant. The 
intakes had controllable flaps at the rear to 
increase the airflow as needed 


This aircraft served on the Western Front in 
1940 during the Battle of Britain. 
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Above: Messerschmitt Bf 109E-4 of Erprobungsgrupppe 210, here 
shown armed with a 227kg (500!b) bomb. On 12 August 1940, this unit 
opened the main phase of the Battle of Britain by attacking several 
radar stations on the south coast of England. 


Development of Willi Messerschmitt’s famous Bf 109 
fighter (the prefix ‘Bf’, incidentally, is a company designa- 
tion denoting Bayerische Flugzeugwerke, the Bavarian 
Aircraft Factory where the type was first manufactured) 
began in 1933, when the Reichsluftministerium (RLM) 
issued a requirement for a new monoplane fighter. The 
prototype Bf 109V-1 flew for the first time in September 
1935, powered by a 518kW (695hp) Rolls-Royce Kestrel 
engine, as the 455kW (610hp) Junkers Jumo 210A intended 
for it was not yet available. It was installed in the second 
prototype, which flew in January 1936. The third aircraft, 
the Bf 109V-3, was intended to be the prototype for the 
initial production model, the Bf 109A, but its armament of 
only two MG 17 machineguns was rightly considered to be 
inadequate and was increased in subsequent aircraft. The 
Bf 109V-7, armed with two machine guns and a single MG 
FF (20mm (0.79in) Oerlikon cannon), consequently 
became the prototype for the first series production 
model, the Bf 109B, powered by a Jumo 210 engine. 
Professor Messerschmitt had originally intended the 
109’s thin, frail wings to be left free of guns, but when the 
Luftwaffe High Command learned that the Spitfire and 





Hurricane were to be fitted with eight machineguns, they 
insisted that the Bf 109 was to carry wing-mounted guns 
too. Messerschmitt was therefore forced to design a new 
wing, with bulges for the ammunition boxes of the 20mm 
(0.79in) cannon mounted on each side. Further strain was 
put on the wing when the Bf 109E variant was fitted with a 
more powerful Daimler Benz 601A engine, as ducted radi- 
ators had to be mounted underneath. One innovation, the 








Bf 109’s narrow-track undercarriage, was designed so that 
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the fuselage, rather than the wings, bore the weight of the 
aircraft on the ground; but 5 per cent of all 109s built, 
some 1750 aircraft, were destroyed in landing accidents. 
Three of the Bf 109 prototypes were evaluated in Spain 
in February and March 1937 and were followed by 24 Bf 
109B-2s, which immediately proved superior to any other 
fighter engaged in the civil war. It was the use of the Bf 109 
in Spain that enabled the Luftwaffe to develop the fighter 


Below: The Messerschmitt Bf 109G was, in numerical terms, the most 
important variant of the Messerschmitt fighter, and was still in pro- 
duction at the end of World War Il. Improvements made it a heavy 
aircraft, at the expense of handling qualities. 


tactics that would wreak havoc among its opponents in 
the early years of World War II. By the time the conflict 
had begun in September 1939, 1060 Bf 109s of various 
sub-species were in service with the Luftwaffe’s fighter 
units. These included the Bf 109C and Bf 109D, which 
were already being replaced by the Bf 109E series; this 
model was to be the mainstay of the Luftwaffe’s fighter 
units throughout 1940. The series extended to the E-9, 
including models built as fighters, fighter-bombers and 
reconnaissance aircraft. Ten Bf 109Es were converted for 
operations from Germany’s planned aircraft carrier, the 
Graf Zeppelin, under the designation Bf 109T. The Bf 
109E-3, the RAF’s principal fighter opponent in the Battle 
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of France, featured four MG 17 machineguns, two 
mounted in the nose and two in the wings, as well as an 
engine-mounted forward-firing cannon firing through the 
propeller boss. However, complaints about this arrange- 
ment led to the deletion of the nose-mounted cannon, and 
two Oerlikons were installed in the wings of the Bf 109E-4 
variant. It was the Bf 109E-4 variant which was to equip 
most German fighter units during the latter part of the 
Battle of Britain. A total of 19 Bf 109E-3s were exported to 
Bulgaria, while 40 were exported to Hungary, 2 to Japan, 
69 to Romania, 16 to Slovakia, 80 to Switzerland, 5 to the 
USSR and 73 to Yugoslavia. 


The best Bf 109 variant, the Bf 109F, began to reach 
Luftwaffe units in France in May 1941. It proved to be 
superior in most respects to the principal RAF fighter of 
the time, the Spitfire Mk V. The Bf 109F differed from the 
Bf 109E in that it had a cleaned-up airframe, re-designed 
engine cowling, wing, radiators and tail assembly. The first 
production version, the Bf 109F-1, had a 895kW (1200hp) 
DB 601N or 969kW (1300hp) DB 601E engine; later sub- 
variants had armament and other equipment changes. The 
Bf 109F performed well on all fronts, especially in the 
Western Desert, where it served principally with JG 27 and 
was flown by such aces as Hans-Joachim Marseille. 
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The Bf 109F was succeeded by the Bf 109G, which 
appeared late in 1942. Pre-production Bf 109G-0 aircraft 
retained the DB 601E of the F series, but the first produc- 
tion model, the Bf 109G-1, had the more powerful DB 
605A engine. The G-1, G-3 and G-5 had provision for 
pressurized cockpits and were fitted with the GM-1 emer- 
gency power-boost system, which was lacking in the G-2 
and G-4, Various armament combinations were employed, 
and later aircraft were fitted with wooden tail units. The 
fastest G model, the Bf 109G-10, without wing armament 
and with MW 50 power-boost equipment, reached a max- 
imum speed of 687km/h (427mph) at 7400m (24,278ft), 
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‘one 1100kW (1474hp) Daimler-Benz OB 605AM 
12-cylinder inverted-Vee engine 


621km/h (386mph) at 7000m (22,966ft) 

6 mins to 6100m (20,013ft) 

:  11,550m (37,893ft) 

1000km (621 miles) 

9.92m (32ft Sin) 

16.05m? (172.75sq ft) 

8.85m (29ft) 

2.50m (8ft 2in) 

2673kg (5893!b) empty; 3400kg (74961b) max t/o 


‘one 20mm (0.79in) or 30mm (1.19in) fixed forward-firing 
cannon in an engine installation; two 12.7mm (0.50in) 
fixed forward-firing MGs in the upper part of the forward ! 
fuselage; external bomb load of 250kg (5511b) 


climbed to 6100m (20,013ft) in 6 minutes, and had an 
endurance of 55 minutes. 

The last operational versions of the Bf 109 were the K-4 
and K-6, which both had DB 605D engines with MW 50 
power boost. The Bf 109K-4 had two 15mm (0.59in) MG 
151 guns semi-externally mounted above the engine cowl- 
ing and a 20mm (0.79in) MK 108 or 30mm (1.19in) MK 
103 firing through the propeller hub. The Bf 109K-6 had 
the cowling-mounted MG 151s replaced by 12.7mm 
(0.50in) MG 131 machineguns and had two 30mm 
(1.19in) MK 103 cannon in underwing gondolas. The last 
variant was the Bf 109K-14, with a DB-605L engine, but 
only two examples saw service with JG 52. 

The Bf 109G was built in both Spain (as the Hispano 
Ha-1109) and Czechoslovakia (as the Avia S-199). The 
Spanish aircraft, some re-engined with Rolls-Royce 
Merlins, served for many years after World War II and 
Israel acquired some of the Czech-built aircraft in 1948, 
equipping No. 101 Squadron. In all, Bf 109 production 
reached a total of approximately 35,000 aircraft. 


Left: Messerschmitt Bf 109Fs of JG 27 streak low over the North 
African desert. One of the pilots with this unit was the celebrated 
Hans-Joachim Marseille, who gained 158 victories, Marseille was to 
die in 1942 as the result of an accident. 
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Messerschmitt Me 110 


The Bf 110 was designed for a crew of 
three, with a pilot, radio operator and rear 
gunner. In practice the rear gunner also 
acted as radio operator. The C-4 was the 
first model to introduce armour protection 


for the crew. 


The Bf 110 carried four 7.92mm (0.31 in) 
machine guns in the upper nose, staggered 
so that they fitted into the narrow fuselage 
Two MG FF 20mm (0.79in) cannon were 
mounted in the lower fuselage beneath the 
pilot's seat. 





The Wespen (Wasp) was the unofficial unit 
marking. Many German aircraft had some 
form of animal character used as an 
identifier in this way. 


The rear gunner was armed with a single The markings identify this aircraft as a 


7.92mm (0.31in) MG 15 machine gun with Messerschmitt Bf 110C-4/B of II Gruppe, 
750 rounds of ammunition. The hood on his Zerstérergeschwader 1, Belgorod, in the 
portion of the cockpit could swing upwards Ukraine, in the autumn of 1942 


to give a better field of fire. 






The Bf 110C-4/B was powered by the 
Daimler Benz DB 601A which used high 


octane fuel, increased compression ratio and The Bf 110C-4 was the first variant of the 
redesigned piston heads to improve its aircraft to be dedicated to the fighter- 
performance over the regular Bf 110C-4 bomber role, and so it was equipped with a 


pair of hardpoints under the fuselage 
centresection, which carried a 250kg (551!b) 
bomb each 
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The Messerschmitt Bf 110 was designed in response to a 
1934 Reichsluftminsterium (RLM) specification for a long- 
range escort fighter and Zerstérer (destroyer) aircraft. 
Three prototypes were completed with DB 600 engines, 
the first of these flying on 12 May 1936. Four of the pre- 
series Bf 110A-0s were ordered, powered by 455kW 
(610hp) Jumo 210B engines, while a small number of Bf 
110B-0 trials aircraft were fitted with the 515kW (690hp) 
DB 600A. However, these were inadequate and the first 
production model, the Bf 110C-1, used the more powerful 
820kW (1100hp) DB 601A. The aircraft also featured sev- 
eral aerodynamic improvements over the Bf 110A-0, such 
as square-cut wingtips (which increased speed but 
reduced manoeuvrability) and an improved cockpit 
canopy. Armament was four 7.92mm (0.3lin) MG 17 
machineguns and two 20mm (0.79in) MG FF cannon, the 
former in the upper half of the nose and the latter in a 
detachable tray attached to the fuselage belly. In addition, 
a manually operated MG 15 machine gun was provided in 
the rear cockpit. First deliveries went in 1938 to 
I/(Zerstérer) Gruppe of the technical development unit, 
Lehrgeschwader 1. 

The Bf 110C-2 differed only from the C-1 in its radio 
equipment (FuG 10), while the C-2/U1 was an experimen- 
tal version fitted with remote-controlled rearward-firing 
armament, an arrangement adopted later in the Me 210 
and Me 410 fighter-bombers. The C-3 and C-3 had modi- 
fied 20mm (0.79in) cannon. A fighter-bomber version, the 
Bf 110C-4B, carried two 250kg (5511b) bombs under the 
centre section, and the C-5 was a special reconnaissance 
version with a camera replacing the 20mm (0.79in) 
cannon. At sea level, the Bf 110C-4 had a maximum cruis- 
ing speed of 423km/h (263mph), giving a range of 772km 
(480 miles). At 7000m (22,965ft), top cruising speed was 
484km/h (301 mph) and range 909km (565 miles). 

The Bf 110C first went into action in Poland on 1 
September 1939, where it was primarily used for ground 
attack. The RAF first encountered the Bf 110 in action on 


Above: A bomb-carrying Messerschmitt Bf 110F-2. The Bf 110F was 
fitted with the more powerful DB 601F engines, a powerplant which 
made it suitable for the fighter-bomber role. Total Bf 110 production, 
including all variants, was 583 aircraft. 


14 December 1939, when the German fighters destroyed 5 
out of 12 Vickers Wellingtons over the Heligoland Bight. 
However, its performance against British and French 
single-engined fighters during the Battle of France proved 
less satisfactory, and it suffered very serious losses during 
the Battle of Britain. Nevertheless, the aircraft continued in 
quantity production, and in 1940 the Messerschmitt facto- 
ries turned out 1008 Bf 110 fighters and 75 reconnaissance 


two 30mm (1.19in) fixed forward-firing car 
nose; two 20mm (0.79in) fixed forward-firing | 
ventral tray; one twin-barrel MG in the rear 
position;alternatively, two upward-firing 
cannon in rear fuselage dorsal position 
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Right: Messerschmitt Bf 110D-3s of ZG 76 over 
the Mediterranean, 1941. The code 3U was 
adopted in July that year. The Bf 110’s role in 
the Mediterranean air war was crucial. 


aircraft. Numerous variants also 
appeared: these included the Bf 110C-6; 
which resembled the C-2 but aug- 
mented its firepower with the addition 
of a 30mm (1.19in) MK 101 cannon 
mounted in a fairing beneath the fuse- 
lage; and the Bf 110C-7 specialized 
bomber which could carry two 500kg 
(110Ib) bombs, making it necessary to 
strengthen the undercarriage. 

The Bf 110D was originally intended 
as a long-range escort fighter, and the 
Bf 110D-0 pre-series aircraft featured a 
large ventral fuel tank, but the drag 
this created impaired the aircraft's per- 
formance so badly that it was deleted 
in the production Bf 110D-1 and 
replaced by external wing tanks. The 
D-2 could be used in either the fighter or bomber roles 
and could carry up to two 1000kg (2205lb) bombs, and 
the D-3 was a D-1 with bomb racks attached. The Bf 
110E-1 and E-2 were able to carry four 50kg (110Ib) 
bombs under the wing in addition to the larger bombs 
slung under the fuselage, while the E-3 was a special long- 
range reconnaissance model. 

The Bf 110F-1 (bomber), F-2 (heavy fighter), F-3 (long- 
range reconnaissance aircraft) and F-4 (nightfighter) had 
969kW (1300hp) DB 601F engines, but the final major 
production aircraft, the Bf 110G, produced in larger num- 
bers than any other variant, adopted the 1007kW 
(1350hp) DB 605 engine. With this engine, the Bf 110G-1 
bomber and the G-2 fighter achieved a maximum speed of 
544km/h (338mph) at 6405m (21,013ft) and a range of 
2079km (1292 miles). The Bf 110G2/R1 carried a 37mm 
(1.46in) BK cannon in addition to four 7.92mm (0.31in) 
MG 17 guns; the Bf 110G-2/R3 was similar but fitted with 
the GM1 power boost system, as was the G-2/R5; and the 
G-2/R4 was similar to the G-2/R1 except that the four MG 
17s were replaced by two 30mm (1.19in) MK 108 cannon. 
The Bf 110G-3 was a long-range reconnaissance model 
fitted with Rb 50/30 and Rb 75/30 cameras, and the G-4 
was a nightfighter, 

It was as a nightfighter that the Bf 110 truly excelled. In 
July 1941 a prototype AI radar set, the Lichtenstein SN-2, 
was installed in a Messerschmitt 110 based at Leeuwarden, 





Holland. On: 9 August this aircraft, crewed by 
Oberleutnant Ludwig Becker and Feldwebel Josef Staub 
intercepted a Wellington bomber with the aid of 
Lichtenstein and shot it down. Despite this success, it was 
not until early in 1942 that Lichtenstein-equipped aircraft 
began to reach the nightfighter Geschwader in any num- 
bers. Once they did, the effectiveness of the German 
nightfighter force increased immeasurably, and some 
pilots began to achieve quite remarkable scores. One of 
them was Hauptmann Werner Streib, commanding I/NJG 
1 at Venlo, who — accompanied by his observer, Gefreiter 
Lingen — had destroyed his first bomber, a Whitley, on the 
night of 20/21 July 1940 while flying an Me 110. In August 
1941 Streib destroyed three more bombers, and on the 
night 1/2 October he intercepted and destroyed 3 
Wellingtons inside 40 minutes. Streib went on to gain 66 
victories; for a long time he was Germany’s top-scoring 
nightfighter pilot. Close behind him came Leutnant 
Helmut Lent, a veteran Me 110 pilot who had fought over 
Poland, Norway and in the defence of Germany against 
the early (and disastrous) daylight raids on the north 
German ports by RAF Bomber Command. On 1 
November 1941, Lent formed a new nightfighter Gruppe, 
li/NJG 2. Helmut Lent destroyed 102 aircraft at night and 
8 by day before his death in an accident in October 1944. 

Total production of the Bf 110, which only ended in 
1945, was 5873 aircraft. 


Messerschmitt Me 163 


The pilot sat in a primitive cockpit with a reflector 
gunsight for aiming the cannon. Rear visibility was 
limited, but this was of little importance while the 





rocket motor was running. Komets were vulnerable to 
Allied fighters when landing 


The Komet was armed with a pair of MK 
108 30mm (1.18in) cannon in the wingroots 
which gave it a mighty punch, but the high 
closing speed of the aircraft gave the pilot 
approximately 3 seconds firing time 


As the main wheels were detached from the 
aircraft shortly after take-off, the Me 163 
relied on an extending skid for landing 


This Me 1638 carries the Baron von 
Munchhausen badge of | Gruppe, JG 400, 
based at Brandis, near Leipzig, in late 1944 
It wears the original camouflage scheme of 
a green upper surface, but the fin and rudder 
have been newly painted. 





The aircraft was powered by a single Walter 
HWK 509A-2 rocket motor, which would run 
for about six minutes on full throttle 
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On 28 July 1944, P-51 Mustangs of the 359th Fighter 
Group were escorting B-17s at 7600m (25,000ft) over 
Merseburg when the pilots spotted two contrails at six 
o'clock, 8km (5 miles) away and several thousand feet 
higher up. The Mustang leader’s combat report described 
the ensuing action: 

‘l identified them immediately as the new jet-propelled 
aircraft. There contrails could not be mistaken and looked 
very dense and white, somewhat like an elongated cumu- 
lus cloud some three quarters of a mile in length. My 
section turned 180 degrees back towards the enemy, which 
included two with jets turned on and three in a glide with- 
out jets operating at the moment. The two I had spotted 
made a diving turn to the left in close formation and 
feinted towards the bombers at six o'clock, cutting off 
their jets as they turned. Our flight turned for a head-on 
pass to get between them and the rear of the bomber for- 
mation. While still 3000 yards [2743m] from the bombers, 
they turned into us and left the bombers alone. In this 
turn they banked about 80 degrees but their course 
changed only about 20 degrees. Their turn radius was very 
large but their rate of roll appeared excellent. Their speed, 
I estimated, was 500 to 600mph [800 to 965km/h]. Both 
planes passed under us 1000 feet [305m] below while still 
in a close formation glide. In an attempt to follow them, I 
split-S’d. One continued down in a 45-degree dive, the 
other climbed up into the sun very steeply and I lost him. 
Then I looked back at the one in the dive and saw he was 
five miles away at 10,000 feet [3050m]. 

In fact, the attackers were not jet aircraft at all, but early 
operational examples of the rocket-powered Messer- 
schmitt Me 163 Komet. This remarkable little aircraft was 
based on the experimental DFS 194, designed in 1938 by 


Professor Alexander Lippisch and transferred, together 
with its design staff, to the Messerschmitt company for 
further development. The first two Me 163 prototypes 
were flown in the spring of 1941 as unpowered gliders, the 
Me 163V-1 being transferred to Peenemiinde later in the 
year to be fitted with its 750kg (1653lb) thrust Walter 
HWK R.II rocket motor. The fuel used was a highly 
volatile mixture of T-Stoff (80 per cent hydrogen peroxide 
and 20 per cent water) and C-Stoff (hydrazine hydrate, 
methyl alcohol, and water). The first rocket-powered flight 
was made in August 1941, and during subsequent trials 
the Me 163 broke all existing world air speed records, 
reaching speeds of up to 1000km/h (621mph). On one 
occasion, on 6 July 1944, one of the Me 163 development 
aircraft, the Me 163V-18, attained the remarkable speed of 
1130km/h (702mph) at low altitude, but although a safe 
landing was made, the rudder was torn away when flutter 
developed. Because of the need for secrecy, these achieve- 
ments remained unpublicized until after the war. 
Development of the Me 163 was accelerated, the first 70 
pre-production airframes being allocated to various trials 
under the designation Me 163B-al, but the programme 
became protracted because of delays with the production 
version of the rocket motor, the HWK 509A. The pro- 
gramme entered a new phase early in 1943, when some Me 
163s powered by early examples of the HWK 509A were 
each fitted with two MG 151 20mm (0.79in) cannon and 
assigned to a new unit, Erprobungskommando 16 (EK16) 
based at Peenemiinde West under the command of Major 
Wolfgang Spite. EK16’s principal function was to pioneer 
the Me 163B (the fully operational version) into Luftwaffe 
use, and to train a cadre of experienced pilots. Later, the 
unit was transferred to Bad Zwischenahn. Halfway 

through the training pro- 








gramme Spite was 
inexplicably transferred to 
command a fighter group 
on the Eastern Front, his 
place being taken by 
Captain Toni Thaler. 

In May 1944 an opera- 
tional Komet unit, JG 400, 


Left: A pre-production Me 163 on 
its launching trolley. About 30 pre- 
production Komets were issued 
with V-numbers (for Versuchs, or 
experimental) and these were to 
be used in a test and evaluation 
programme during 1942. 
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Above: An operational Komet of KG 400. At least one fuelled Komet 
and its pilot were always kept in standby for instant action in case of 
any enemy bombers coming within range. The Me 163 was an 
extremely dangerous aircraft for pilots to fly. 


began forming at Wittmundhaven and Venlo, and in June 
all three Staffeln of this unit moved to Brandis near 
Leipzig, together with EK16. The task of the Komets at 
Brandis was to defend the Leuna oil refinery, which lay 
90km (56 miles) to the south. Taking off on its jettisonable 
trolley, the Komet would climb initially at 3600m/min 
(11,811ft/min), this rate rising to 10,200m/min 
(33,465ft/min) at 9760m (32,021ft). Time to the Komet’s 
operational ceiling of 12,100m (39,698ft) was a mere 3.35 
minutes; maximum powered endurance was 8 minutes. 
With its fuel exhausted, the Me 163 would make high- 
speed gliding attacks on its targets, using its two MK 108 
30mm (1.19in) cannon and Revi 16B gunsight. With its 
120 rounds of ammunition used up and its speed starting 
to drop, the Komet would then dive steeply away from the 
combat area and glide back to base, landing on a skid. 
This in itself was a hazardous procedure, as there was 
always a risk of explosion if any unburnt rocket fuel 
remained in the aircraft’s tanks. Many Me 163s were lost in 
landing accidents. About 300 Komets were built, but JG 
400 remained the only operational unit and the rocket 
fighter recorded only nine kills during its brief career. The 
Me 163C, the last version to be built for operational use, 
had a pressurized cockpit, an improved Walter 109-509C 
motor, and featured a bubble canopy on a slightly length- 
ened fuselage. Only a few examples were produced, and 
these were not issued to units. The Me 163C was to have 


been fitted with a novel armament arrangement developed 
by Dr Langweiler (inventor of the Panzerfaust one-man 
anti-tank weapon) comprising five vertically mounted 
tubes in each wing, each tube containing a 50mm (1.97in) 
shell. The equipment was activated by a photoelectric cel 
as the rocket fighter passed under an enemy bomber. 

The final development of the Komet was the Me 163D, 
which incorporated substantial re-design, including a 
retractable undercarriage. The aircraft was re-designated 
Me 263, a single prototype being built in 1944, 





Type: Rocket-powered fighter 






































Crew: 1 

Powerplant: ‘one 1700kg (3748Ib) thrust Walter 109-509A-2 rocket 
motor 

Max speed: 955km/h (593mph) normal operational 

Time to height: 2 mins 36 secs to 9145m (30,003ft) 

Service ceiling: 12,000m (39.370) = 

Max range: 35.5km (22 miles) combat radius 

Wing span: 9.33m (30ft 6in) 4 

Wing area: 19.62m? (211.2sq ft) 

Length: 5.85m (19ft 2in) 

Height: 2.76m (Sft) < a 

Weights: 1908kg (4206Ib) anneal Okg (9502Ib) loaded 

Armament: two: 30mm (1.19in) MK 108 cannon in wing roots 
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Messerschmitt Me 262 


Although the pilot's cockpit was narrow, the 
canopy gave him excellent visibility. He was 
protected by an armoured backplate and a 
thick armoured windscreen 


The aircraft carried four 30mm (1.18in) MK The Me 262 was initially equipped with a 
108 cannon in the nose, with 100 rounds per reflector sight, but this was later replaced 
gun for the upper guns, and 80 rounds per by the Askania E242 gyroscopic sight 


gun for the lower pair. 








This Me 262A-1a wears the markings of Sth 
Staffel of Jagdgeschwader 7, based at 
Parchim in March 1945. It is now on display 
at the National Air and Space Museum, 
Washington, DC. 


NX This Me 262 wears a colourful fuselage 
The Me 262 was powered by two Jumo band indicating its service in the ‘Defence of 
004B turbojets which used axial-flow the Reich’ campaign. 


compressors, They were very unreliable and 
short-lived, reducing the availability of 
Me 262s for front-line units. 
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Above: A Messerschmitt Me 262A-1a fighter-bomber with two 500kg 
(1102Ib) bombs under the forward fuselage. Adapting the Me 262 to 
the fast bomber role was to set back production of the fighter version. 
This would prove to be a costly error for the Germans. 


Design work on the Me 262, the world’s first operational 
jet fighter, began in September 1939, a month after the 
successful flight of the world’s first jet aircraft, the Heinkel 
He 178. However, due to delays in the development of sat- 
isfactory engines, the massive damage caused by Allied air 
attacks and Hitler’s later obsession with using the aircraft 
as a bomber rather than a fighter, six years would elapse 
between the 262 taking shape on Messerschmitt’s drawing 
board and its entry into Luftwaffe service. Because of the 
lack of jet engines, the prototype Me 262V-1 flew on 18 
April 1941 under the power of a Jumo 210G piston engine, 
and it was not until 18 July 1942 that the Me 262V-3 made 


a flight under turbojet power. December 1943 saw the first 





flight of the Me 262V-8, the first of the type to carry a full 
armament of four 30mm (1.19in) MK 108 cannon. 
Despite numerous snags, production of the Me 262 began 
to get into its stride in April 1944, with widely dispersed 
airframe factories and assembly plants being set up at vari- 
ous locations. The end of 1944 had completed 730 Me 
262s, and 564 more were built in the early months of 1945, 
making a total of 1294 aircraft. Notwithstanding Hitlet’s 
obsession with turning the aircraft into a fast bomber, the 
Me 262 initially went into production as a pure fighter, 
entering service with a trials unit known as 
Erprobungskommando 262 (EK262) at Lechfeld, near 
Augsburg, in August 1944. It was originally commanded 
by Captain Tierfelder — later killed when his aircraft 
crashed in flames during one of the unit's first operational 
missions — and his successor was Major Walter Nowotny, 


at the age of 23 one of the Luftwaffe’s top fighter pilots 





with a score of 258 kills, 255 of them achieved on the 
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Eastern Front. By the end of October the Kommando 
Nowotny, as the unit had come to be known, had reached 
full operational status and was deployed to the airfields of 
Achmer and Hesepe near Osnabruck, astride the main 
American daylight bomber approach route. Because of a 
shortage of adequately trained pilots and technical prob- 
lems, the Kommando Nowotny was usually able to fly only 
three or four sorties a day against the enemy formations, 


Below: A Messerschmitt Me 262 in a forest clearing. In the last 
months of the war, the Germans dispersed many of their jet fighters in 
forests bordering the Autobahnen (freeways/motorways), as the air- 
fields with suitable runways had been pulverized by Allied bombing. 





yet in November 1944 the 262s destroyed 22 aircraft. By 
the end of the month, however, the unit had only 13 ser- 
viceable aircraft out of an established total of 30, a rate of 
attrition accounted for mainly by accidents rather than 
enemy action. 

The Me 262 presented a serious threat to Allied air 
superiority during the closing weeks of 1944. Two versions 
were now being developed in parallel: the Me 262A-2a 
Sturmvogel (Stormbird) bomber variant and the Me 262A- 
la fighter. The Sturmvogel was issued to Kampfgeschwader 
51 Edelweiss in September 1944; other bomber units that 
armed with the type at a later date were KG 6, 27 and 54. 
Problems encountered during operational training 
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delayed the aircraft's combat debut, but in the autumn of 


1944 the 262s began to appear in growing numbers, carry- 
ing out low-level attacks on Allied targets, mainly moving 
columns. There were also two reconnaissance versions, the 
Me 262A-1a/U3 and Me 262A-5 


roved almost at will over the entire battlefront, pho- 


For weeks, these aircraft 





tographing installations and troop movements deep 
behind the Allied lines. The Allies resorted to mounting 
heavy attacks on the 262s’ bases, an extremely hazardous 
procedure. Not only had the Germans organized ‘flak 
lanes’, consisting of strings of 20mm (0.79in) batteries 
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extending for 3.2km (2 miles) along the approach to an 
airfield’s runways, but a group of Focke-Wulf 190s (JG 54) 
was assigned to defend the two principal bases at Achmer 
and Hesepe. 

Nevertheless, attacks on their airfields began to take an 
increasing toll. During one such attack, on 8 November 
1944, Walter Nowotny was shot down and killed by 
Mustangs while approaching to land at Achmer. Shortly 
after his death, one of the Kommando’s groups was used to 
form the nucleus of a new jet fighter unit, Jagdgeschwader 
JG 7 Hindenburg, under the command of Major Johannes 
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Steinhoff. Although this unit eventually comprised three 
Gruppen, only one of these, III/JG 7, made real and con- 
tinual contact with the enemy, moving in turn to bases at 


Brandenburg-Briest, Oranienburg and Parchim. In the 
middle of February 1945, III/JG 7 took delivery of the first 
consignment of R4M 5cm (1.9in) air-to-air rockets; the 
Me 262 could carry 24 of these missiles mounted on 
simple wooden racks beneath the wings, and when the 
salvo was fired towards an enemy bomber formation it 
spread out rather like the charge from a shotgun, increas- 
ing the chances of hitting one or more targets. During 


Type: Jet fighter (Me 262A-1a interceptor) 






































Crew: 1 

Powerplant: two 900kg (19841b) thrust Junkers Jumo 109-0048 4 
turbojets 

Max speed: 870km/h (641mph) at 7000m (26,966) ; 

Time to height: 6 mins 48 secs to 6000m (19,685ft) 

Service ceiling: 11,450m (37,566ft) 

Max range: 1050km (652 miles) ’ 

Wing span: 12. im (aif 

Wing area: 21.68m? (233.3sq ft) 

Length: 10.60m (34ft Tin) 

Height: 3.83m (11ft Gin) 

Weights: 4420kg (9744Ib) arr 7130kg(15,7191b) max t/o 

Armament: four 30mm (1 1ain) MK108 am in nose 


Left: This view of the Me 262 Schwalbe (Swallow) shows off the air- 
craft's clean lines to good advantage. Although the airframe was a 
superb piece of design, the Swallow's engines were a constant 
source of trouble and had a life of only 25 hours. 


their first series of operations in the last week of February 
1945, using a combination of R4Ms, 30mm (1.19in) 
cannon and Revi gunsights, the pilots of III/JG 7 destroyed 
no fewer than 45 four-engined American bombers and 15 
of their escorting fighters for the loss of only four Me 
262s. Meanwhile, authority had been given for the forma- 
tion of a second Me 262 jet fighter unit. Known as 
Jagdverband 44, and commanded by Lieutenant-General 
Adolf Galland, it comprised 45 highly experienced pilots, 
many of them Germany’s top-scoring aces. Its main oper- 
ating base was Munchen-Riem, where its main targets 
were the bombers of the Fifteenth Army Air Force, coming 
up from the south, while JG 7 continued to operate from 
bases in northern and central Germany before the jets 
were grounded through lack of fuel or engine spares, the 
Jumo 004 having a life of only 25 hours. Their ground 
crews destroyed most of the 262s shortly before the air- 
field was overrun by American tanks on 3 May. 

Several variants of the Me 262 were proposed, including 
the radar-equipped Me 262B-1a/U1 two-seat nightfighter, 
which saw brief operational service from March 1945 with 
10/NJG 11 under Leutnant Welter, who on the night 30/31 
March destroyed four RAF Mosquitoes near Berlin 
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Mistel 






The bomber used in this Mistel 2 ‘Vater und 
Sohn’ combination was a Ju 886-1 airframe. 


The undercarriage of the bomber was not 


strengthened in any way despite the added 
weight of the fighter. Ground crews would 
sweep runways before take-off to reduce 
the risk of a tyre blow-out 
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The upper component in this Mistel 
combination is a Focke Wulf Fw 190A-8 
fighter. Many fighters used in Mistel attacks 
had their wing guns removed to save 
weight, leaving only their fuselage guns for 
self-defence 























The Mistel combination was controlled by a 
single pilot in the upper aircraft, either a 
Fw 190 or a Bf 109 fighter. Duplicate 
controls for the lower aircraft were provided 
in the fighter's cockpit 


The upper aircraft was attached by three 
struts to the lower aircraft. Control cables 
were strapped to them and plugged into the 
underside of the fighter. The rear strut 
buckled first when releasing the Mistel, 
giving the fighter a ‘nose-up’ attitude. The 
electrically-detonated explosive ball joints 
then detonated, releasing the aircraft 


The Mistel carried a warhead of a shaped- 
charge high explosive which proved capable 
of penetrating up to 19.8m (65ft) of 
concrete. The warhead replaced the bomber 
crew's cockpit 


The impact fuse was carried in an extended 
nose so that the shaped-charge warhead 
would detonate before the bomber hit the 
target being attacked 
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The concept of packing a discarded bomber with high 
explosives and guiding it to its target by means of a piloted 
fighter aircraft which would be coupled to it during the 
outward flight, was pioneered by the Deutsches 
Forschungsinstitut fiir Segelflug (DFS), the German Glider 
Research Institute. DFS had begun studying the problem 
of how to couple one aircraft with another in 1940, the 
incentive being to find a means of providing fighter escort 
on long-range missions. The idea was that if the bomber 
component came under attack, the fighter would detach 
itself, engage the enemy and, after the action, recouple and 
refuel. This idea was resurrected in the late 1940s in 
American experiments with fighter protection for the very 
long-range Convair B-36 strategic bomber. 

As an offshoot of its research, DFS projected the Mistel 
(Mistletoe) idea. It was supported by Junkers test pilot 
Flugkapitiin Siegfried Holzbauer, who proposed that old 
Ju 88 bombers should be converted into stand-off bombs 
and guided to their objective by a coupled fighter. Despite 
an initial lack of official interest, practical experiments 
began in 1942, using a DFS 230 assault glider as the lower 
component and a Klemm K1 35 light aircraft as the upper! 
The success of these early trials gave the Reichsluft- 
ministerium (RLM) food for thought, and early in 1943 
the ministry ordered a prototype combination of a Ju 
88A-4 and a Bf 109F to investigate the possibility of using 
this combination in the attack role. The composite aircraft 
assembly was known unofficially as Vater und Sohn 
(Father and Son), the lower component being named 
Mistel. Testing of the prototype began in July and was 
completed in October 1943, by which time 15 similar 
combinations were on order. 


Above: This Mistel combination involves a Ju 88A-4 lower component 
and a Bf 109F-4 ‘parent’ aircraft. These two components were known 
as Vater und Sohn (Father and Son). An ambitious plan to attack 
Scapa Flow naval base came to nothing. 


As part of the steering control system, a master compass, 
S-compass and a three-axes autopilot were installed in the 
rear of the bomber. This equipment steered the combina- 
tion in normal flight, leaving the fighter’s controls free. 
The fighter pilot was connected to the bomber’s controls 


: a bomb (Mistel/ 3C) 


As original aircraft 


550km/h (342mph) 


et height: not applicable 


5 r —* not applicable 
Max 4100km (2548 miles) 


Ju 88: 20m (65ft 6in) 











72.8m* (783.559 ft) 
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by two thumb-operated buttons, one on the control 
column operating the bomber’s rudder and ailerons 
simultaneously, and one on a new centre panel operating 
the elevators. By operating a switch, the pilot could elect to 
fly the combination by using the fighter’s stick and rudder, 
the control surfaces of both components working in 
unison. Apart from some strengthening of the rear fuse- 
lage, the fighter needed little conversion work. In the case 
of the bomber, the nose section was replaced by a 3500kg 
(7716lb) hollow-charge warhead containing 1725kg 
(3803lb) of high explosive and an impact fuse which 
primed about three seconds after the aircraft separated. 
The final Mistel warhead tests were completed in April 
1944, by which time it had been established that the war- 
head’s 1000kg (2205Ib) steel core was capable of 
penetrating 7.5m (24ft 6in) of concrete. 

The completion of the warhead trials coincided with the 
formation of the first Mistel unit, 2/KG 101, with five 
pilots under the command of Hauptmann Horst Rudat. 
Training took place at the Junkers plant, Nordhausen, with 
Ju 88A-4/Bf 109F-4 combinations from the prototype 
batch, these having the designation Mistel $1; operational 
combinations were designated Mistel 1. The original oper- 
ational plan envisaged a Mistel attack, launched from 
Denmark, on units of the British fleet at Scapa Flow in the 
Orkneys, but when the Allies landed in Normandy the 
Mistel were hurriedly transferred to St Dizier. From there, 
on the night 24/25 June 1944, they made their first opera- 
tional sortie, an attack on 


in Denmark for the long-planned Scapa Flow attack, 
which ended in disaster; three crashed and exploded, and 
two failed to find the target. 

In November 1944 the Mistel assets were concentrated 
under the umbrella of II/KG 200, the Luftwaffe’s special 
duties unit. The Mistel 1 had now been joined by the 
Mistel 2, a combination of Ju 88G-1 and FW 190A-6 or 
F-8. The focus of Mistel operations now shifted to the 
Eastern Front, with bridge targets being given priority. On 
8 March 1945, four Mistel attacked the Oder bridges at 
G6rlitz; two bridges were hit and one Mistel was shot 
down. On 25/26 March, four Mistel attacked the Oder 
bridges with unknown results; other Méistel were 
despatched to attack bridges over the Vistula. Meanwhile, 
an ambitious plan (Operation Eisenhammer) had been 
hatched to use the Mistel to destroy power stations in the 
Soviet Union. About 82 Mistel were prepared for the oper- 
ation, which was to take place on 28/29 March, but many 
of these were expended in bridge attacks and the opera- 
tion was abandoned. The final attack against Soviet 
bridgeheads took place on 16 April 1945, the composites 
being used in conjunction with Henschel Hs 293 missiles. 
New versions of the Mistel which appeared before the end 
of hostilities were the Mistel 3A (Ju 88A-4/FW 190A-8), 
Mistel 3B (Ju 88H-4/FW 190A8) and Mistel 3C (Ju 88G-10 
and FW 190F-8). Many more Mistel projects involving 
combinations of jet aircraft and missiles remained on the 
drawing board. 





invasion shipping in the 
Seine Bay. Four Mistel found 
targets; a fifth malfunc- 
tioned and had to be 
jettisoned. On 9/10 August 
Mistel made an unsuccessful 
attack on shipping in the 
English Channel; one Ju 88 
component crashed and 
exploded at Binley, in 
Hampshire. In October, five 
Mistel took off from Grove 


Right: \n service from the summer 
of 1944, the Miste/ stand-off bomb 
was a devastating weapon — that 
was, provided it could reach its 
target. Most Mistels failed to get 
where they had intended, instead 
falling victim to Allied fighters, as 
well as ground fire. 
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Boeing B-17 


Two pilots sat side-by-side on the flight 


deck, with the dorsal turret just behind Defence of the upper side of the aircraft 
them. In front of the cockpit was a domed was largely entrusted to the dorsal turret 
observation window for the navigator to which mounted two 12.7mm (0.5in) machine 
take sextant readings from. guns. It was positioned well forward on the 


fuselage so that it could augment the 
forward defence of the aircraft. 


The bombardier's station was 
in the extreme nose. The 


aircraft was equipped with the 


Norden bombsight, which 
compensated for drift and The remotely-controlled chin turret was a 
windage. Behind the new feature on the B-17G, and mounted two were 
bombardier sat the navigator. 12.7mm (0.5in) machine guns. Two 12.7mm 
(0.5in) cheek guns were also mounted in the 


nose for forward defence, and were 
operated by the navigator. 





The B-17 carried a small bombload for its 
size compared to the B-24 or Lancaster. The 
bombs were stacked either side of the bay, 
allowing the crew to pass through it to the 
rear fuselage 
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A single trainable gun could be fired 
upwards from a hatch on the upper fuselage 
when the aircraft was under severe attack. 
Between this position and the dorsal turret 
was stored a dinghy, to be used if the 
aircraft ditched into the sea. 


The B-17G was powered by four Wright 
R-1820-97 Cyclone engines, each rated at 
897kW (1200hp), and equipped with 
turbochargers for improved performance. 












The triangle on the tail reveals this aircraft 
to be part of the 1st Bomb Wing. The letter 
identifies it as part of the 91st Bomb Group. 
The red band is a further aid to identi- 
fication. On the waist the aircraft has its 
squadron markings in yellow, which follow 
the RAF style with two letter codes. This 
aircraft belongs to the 322nd Bomber 
Squadron based at RAF Bassingbourn. 





The tailgunner was situated in a cramped 
rear turret below the rudder. Two 12.7mm 
(0.5in) guns were mounted in the tailcone. 





A 12.7mm (0.5in) machine gun was mounted 
either side of the aircraft in the waist for 
lateral defence against fighters. A Sperry 
ball turret was mounted below the aircraft 
for defending its underside, mounting two 
12.7mm (0,5in) guns. 
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The B-17 Flying Fortress was designed in response to a 
United States Army Air Corps requirement, issued in 1934, 
for a long-range, high-altitude daylight bomber. The pro- 
totype, bearing the company designation Boeing Model 
299, was powered by four 559kW (750hp) Pratt & Whitney 
Hornet engines and flew for the first time on 28 July 1935. 
Although the prototype was later destroyed in an accident, 
the cause was attributed to human error and the project 
went ahead. Thirteen YIB-17s and one Y1B-17A were 
ordered for evaluation, and after the trials period, these 
were designated B-17 and B-17A respectively. The first 
production batch of 39 B-17Bs, featuring a modified nose, 
enlarged rudder and various other modifications, were all 





delivered by the end of March 1940; meanwhile a further 
order had been placed for 38 B-17Cs, which were powered 
by four Wright 895kW (1200hp) Cyclone engines and fea- 
tured some minor changes. Twenty of these were supplied 
to the RAF as the Fortress I in 1941, but after sustaining 
several losses on bombing operations the remainder were 
diverted to Coastal Command or the Middle East. 

By the time the Pacific war began, the B-17D, 42 of 
which had been ordered in 1940, was in service. This was 
generally similar to the C model, and the Cs in service 
were subsequently modified to D standard. About half the 
early-model B-17s in the Pacific Theatre were destroyed by 
Japanese air attack in the first days of the far eastern war. A 
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Above: Boeing B-17G ‘A Bit o’Lace’ of the 711th Bombardment 
Squadron, 447th Bombardment Group, based at Rattlesden in Suffolk. 
During its combat career, the 447th Bombardment Group flew 7605 
sorties and dropped 17,273 tonnes (17,000 tons) of bombs. 


Left: A B-17G formation releases its bombs over a German target. The 
white trail is a smoke marker, which has been released by the lead 
aircraft as a signal for the other aircraft in the group to bomb in 
unison. This technique proved very effective. 


new tail design, the main recognition feature of all subse- 
quent Fortresses, was introduced with the B-17E, together 
with improved armament that for the first time included a 
tail gun position. The B-17E was the first version of the 
Flying Fortress to see combat in the European Theatre of 
Operations, operating initially with the 97th 
Bombardment Group. All B-17s in the Pacific Theatre 
were eventually transferred to Europe to reinforce the 
British-based US Eighth Army Air Force. The RAF 
received 42 B-17Es in 1942 under the designation Fortress 
IIA: one E was converted as the 38-passenger XC-108 
transport for General Douglas MacArthur, C-in-C Pacific 
Theatre; another as the XC-108A freighter; and one, the 
XB-38, was experimentally fitted with Allison engines. A 
total of 512 B-17Es was produced, this variant being fol- 
lowed into service by the further refined B-17F, which 
entered production in April 1942. Total production of the 
B-17F was 3400, including 61 examples that were con- 
verted to the long-range reconnaissance role as the F-9. 
Another 19 were delivered to RAF Coastal Command as 
the Fortress II. 

The early B-17 variants had a single hand-held flexible 
7.62mm (0.3in) nose gun that could be fired by either the 
bombardier or the navigator. This inadequate weapon was 
replaced by two 12.7mm (0.5in) guns, one mounted on 
either side of the nose in the B-17F, but hand-held 
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Right: A fine study of a B-17G of the 91st Bombardment Group. Based 
at Bassingbourn, near Cambridge, the 91st Bombardment Group was 
the first Eighth Army Air Force group to complete 100 missions, and it 


completed 340 missions (9591 sorties) in total. 


weapons of this kind had a poor degree of accuracy and 
their field of fire was limited. The last 86 B-17Fs were con- 


sequently fitted with a chin-mounted power-operated 





Bendix turret mounting a pair of 12.7mm (0.5in) guns, 
which proved invaluable as the Luftwaffe increasingly 
adopted frontal fighter attacks. This became standard on 
the B-17G, the major production model, which mounted 
13 12.7mm (0.5in) machineguns; against this formidable 
weight of firepower, the Germans were forced to add extra 
armour to their fighters. In a further attempt to increase 
the defensive firepower of the B-17 formations which, in 
the summer of 1943, suffered appalling losses, a number 
of Fortresses were modified as YB-40 ‘escort fighters’, 
mounting up to 30 12.7mm (0.50in) machineguns. The 
YB-40s proved to be slower than the bombers it was sup- 
posed to escort, and only a few missions were flown before 
the idea was dropped. The real answer was to provide a 


genuine fighter aircraft which could effectively escort the 








bombers all the way to the target and back. One eventually 
came along in the shape of the P-51 Mustang. 
The RAF received 85 B-17Gs as the Fortress III, some of 


these for electronic countermeasures. Ten B-17Gs were 


Type: Medium/heavy bomber (B-17G) 


Crew: 10 

Powerplant: four 895kW (1200 hp) Wright Cyclone R-1820-97 radials 
Max speed: 462km/h (28.6 mph) 

Time toheight: 37 mins to 6096m (20,000ft) a 


Service ceiling: —10,850m (35,600ft) 


Max range: 3220km (2000 miles) with 2722kg (6000!b) bomb load 
Wing span: 31.62m (103ft 7in) a 

Wing area: 131.92m’ (1420sq ft) 

Length: 22.78m (74ft 7in) “a 

Height: 5.82m (19ft 1in) 

Weights: 16,391kg (36,135!b) empty; 32,660kg (72,000Ib) max t/o 
Armament: twin 12.7mm (0.5in) MG under nose, aft of cock 


under centre fuselage and in tail; single-qun mountings 
in radio operator's hatch and waist 
positions; maximum bomb load 7983kg (17,600Ib) 


in side of nose 
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converted for reconnaissance as the F-9C, while the US 


Navy and Coast Guard used 24 PB-1Ws and 16 PB-1Gs for 


maritime surveillance and aerial survey. About 130 were 





modified for air-sea rescue duties as the B-17H or TB- 
17H. These were fitted with a lifeboat — which was carried 
under the fuselage — and other rescue equipment. 
Production of the Fortress, from the B-17F onwards, was 
shared between Boeing, Douglas and Lockheed-Vega, who 
between them produced 8680 B-17Gs. 


UNITED STATES 


The Free French Air Force would use a small number of 
B-17Fs in Indo-China during the closing stages of the war 


against Japan, and also used modified B-17Gs in the trans- 


port and survey roles. Thirteen B-17Gs in all were 
acquired between 1947 and 1955, all from surplus USAAF 
or US Government sources, and one of the B-17Fs already 
in French Air Force service was retained for spares. The 
aircraft were operated by the Institut Geographique 


National (IGN), whose main base was at Creil, near Paris, 


and the last of them, F-BEEA, continued to serve until the 
late 1980s. This Fortress, which was named Chateau de 
Verneuil, previously carried the USAAF serial 44-85643. A 
number of B-17s, forced down on German territory, were 
used operationally by KG200, the Luftwaffe’s clandestine 
special duties unit. 

During World War II, B-17s flew 291,508 sorties 


Europe, dropping 650,308 tonnes (640,036 tons) of 


over 


bombs. Combat losses amounted to 4688 aircraft 





Boeing B-29 Superfortress 


The Superfortress was powered by four 
Wright R-3350-23 Duplex Cyclones, each 


The B-29 Superfortress was crewed by no For forward defence the B-29 had two with two turbochargers. Initially the engines 
less than 11 men, 5 of whom were officers turrets, mounted above and below each were prone to fires, but this problem was 
the pilot (the aircraft's commander), co-pilot, other and equipped with two 12.7mm (0.5in) later ironed out 

bombardier, navigator and flight engineer. guns each. They were remotely controlled. 

Enlisted crew were the radio operator, radar f 


operator, central fire control gunner, left and 


fight gunners and the tail gunner. 





The B-29 was the world’s first pressurized 
bomber. It had two pressurized cabins either 
side of the bomb bay, connected by a sealed 
tunnel which allowed crew members to pass 


between them. In the front cabin, the z 

bombardier sat in the extreme nose, with = 

the pilots behind him followed by the flight The B-29 was equipped with the AN/APQ-13 & 

engineer, the radio and radar operators and bombing radar located between the two 

the navigator at the rear bomb bays. It was often retouched out of Ss 
wartime photographs of the aircraft oe 


This aircraft is shown dropping M-47 
incendiary bombs on Japan. They were 
bundled together for loading, but broke free 
from each other when released. The aircraft 
had two bomb bays, with bombs dropped 
from each alternately to preserve the centre 
of gravity during a bomb run 


72 


The rear pressurized cabin stretched from 
the rear of the second bomb bay to the start 
of the dorsal fin. It contained the gunners, 
who used an analogue computer-controlled 
fire system. Four bunks were also provided 
for relief crews or rest during long flights. 


The markings reveal this B-29 to be an 
aircraft from the 504th Bomb Group of the 
313th Bomb Wing, based at Tinian on the 
Marianas Islands. The fuselage stripes 
reveal it to be a lead ship, responsible for 
the main navigation tasks of the formation 


A gunner sitting in a pressurized rear turret 
with armoured windscreens controlled a 
20mm (0.79in) cannon and two 12.7mm 
(0.5in) machine guns. There was no access 
to the turret during flight 
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Famous as the heavy bomber that brought strategic air 
warfare to the Japanese home islands during the last year 
of the Pacific war, and above all as the aircraft that carried 
out the nuclear attacks on Hiroshima and Nagasaki, the 
Boeing B-29 Superfortress was the outcome of design 
studies that started in 1937. The definitive design, to meet 
a US Army Air Corps requirement for a ‘Hemisphere 
Defense Weapon’, an aircraft capable of carrying 907kg 
(2000Ib) of bombs for 8582km (5333 miles) at 644km/h 
(400 mph), was prepared in 1940. Three prototypes were 
ordered in that year, the first XB-29 flying on 21 
September 1942. By that time orders for 1500 aircraft had 
already been placed, the B-29 programme having been 
given maximum priority following the Japanese attack on 
Pearl Harbor. While the 14 pre-series models (YB-29s) 
were being built, Boeing and the US Government set up a 
massive production programme which also involved the 
Bell Aircraft Company and the Glenn L. Martin Company. 
The first YB-29 evaluation aircraft were delivered to the 
58th Bombardment Wing in July 1943, B-29-BW produc- 
tion aircraft following three months later. The other main 
versions of the B-29 that made their appearance during 
the war were the B-29A-BN with a four-gun forward 
upper turret and increased wing span, and the B-29B-BA 


with a reduced gun armament and increased bomb load. A 
reconnaissance version was designated F-13A (and later 
RB-29). The B-29 had many technical innovations, includ- 
ing the installation of remotely controlled gun turrets, 
which were periscopically sighted by gunners seated 
within the fuselage. 


At the end of 1943 the decision was taken to utilize the 
B-29 exclusively in the Pacific theatre, two bombardment 
wings, the 58th and 73rd, being assigned to XX Bomber 
Command. The first units to be equipped with the B-29 
were deployed to bases in India and south-west China in 
the spring of 1944, the first combat mission being flown 
on 5 June against Bangkok in Japanese-held Thailand 
before attacks on the Japanese mainland were initiated 10 
days later. Early high-altitude missions showed poor 
results, mainly because of adverse weather conditions in 
the target areas, but also because the technical complexity 
of the Superfortress resulted in a large number of equip- 
ment failures. The establishment of five operational bases 
in the Marianas in March 1944 brought the B-29s much 
closer to Japan, and four bombardment wings, the 73rd, 
313th, 314th and 315th, were quickly redeployed there 
from their bases in India and China, being followed a little 
later by the 58th BW. All the B-29 wings were now under 
the control of XXI Bomber Command, with its HQ on 
Guam. The move was followed by a complete revision of 
tactics, the B-29s now carrying out large-scale night incen- 
diary area attacks on Japan’s principal cities, with 
devastating results; for example, on the night 9/10 March 
1945, 279 B-29s dropped 1693 tones (1667 tons) of bombs 
on Tokyo, killing more than 80,000 people. The B-29s that 


Below: B-29s of XXI Bomber Command dropping clusters of incendi- 
ary bombers over a Japanese city. Long before the atomic bombs 
signalled that the war in the Pacific would soon be over, B-29 attacks 
had devastated the Japanese homeland. 
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dropped the atomic bombs on Hiroshima and Nagasaki 
on 6 and 9 August 1945, named Enola Gay and Bock’s Car, 
belonged to the 509th Bombardment Wing (Provisional), 
which was to become the principal US nuclear weapons 
trials unit. 

The B-29 continued to be the mainstay of the USAF 
Strategic Air Command for several years after 1945, and 
saw almost continual action during the three years of the 
Korean War. The first B-29 strike of that conflict was car- 
ried out by the Guam-based bombers of the 20th Air 
Force’s 19th Bombardment Wing on 13 July 1950, and the 
offensive was maintained against North Korean troop 
concentrations, communications and industrial targets 
throughout August, September and October. During that 







: Strategic heavy bomber 


four 1641kW (2200hp) Wright R-3350-57 radial engines 







576km/h (358mph) at 7620m (25,000ft) 










38 mins to 6095m (20,000ft) 


9695m (31,807ft) 








6598km (4098 miles) 





43.36m (142ft 3in) 





161.27m' (1736sq ft) 





30.18m (99ft) 





9.01m (29ft Gin) 





32,369kg (71,360Ib) empty; 64,003kg (141,1001b) max t/o 





four-gun turret over nose; two-gun turrets under nose, 
over and under rear fuselage, all with guns of 12.7mm 
(0.5in) calibre; one 20mm (0.79in) and two 12.7mm 
(0.5in) guns in tail; up to 9072kg (20,0001b) of bombs 


Above: The B-29 carried a very heavy armament, as is shown in this 
illustration. It was only in the closing months of the war that the 
Japanese managed to develop fighters which were capable of inflict- 
ing real punishment on the Superfortress. 


period, the B-29s dropped more than 30,480 tonnes 
(30,000 tons) of bombs on North Korean targets, thus sur- 
passing the total dropped on Japan in World War II. From 
November 1950, however, the B-29s operating over North 
Korea — particularly lone RB-29 reconnaissance aircraft — 
suffered heavy losses at the hands of MiG-15 jet fighters, 
and it became clear that the day of the piston-engined 
heavy bomber was over. 

Production of the B-29 ended in May 1946, after 3970 
aircraft had been built, but the basic design subsequently 
underwent several modifications. These included the SB- 
29 (search and rescue), TB-29 (trainer), WB-29 (weather 
reconnaissance) and KB-29 (tanker), The KB-29M had 
British ‘probe and drogue’ flight refuelling equipment, 
while the KB-29P used the Boeing ‘flying boom’ method, 
which became standard in the USAF. One-off modifica- 
tions were the XB-29G, which was adapted as a jet engine 
test bed and loaned to the General Electric Company, and 
the XB-29H, which was assigned to special armament 
trials. Two production variants, the B-29C and B-29D, 
were cancelled at the end of the war, but the design of the 
B-29 underwent substantial changes and became the B-50, 
which began to replace the B-29 in Strategic Air 
Command's first-line units in 1947. 

Neither the B-29 nor the B-50 was exported outside the 
USA, but 87 B-29s were loaned to the Royal Air Force in 
1951 to provide a short-term strategic capability. Known 
as the Washington in RAF service, the aircraft equipped 
eight squadrons of Bomber Command, while four were 
equipped for the electronic intelligence role. The Russian 
Tupolev Tu-4 was based on B-29s which had force-landed 
in the USSR after attacking targets in Manchuria. 
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Consolidated B-24 Liberator 









The B-24H Liberator was powered by four 
Pratt & Whitney R-1830-43 engines, which 
were turbosupercharged. The oil coolers 
either side of each engine gave the cowlings 
an unmistakeable ellipitical look 


The nose of the B-24H sported a 
Consolidated or Emerson turret armed with 
two 12.7mm (0.5in) machine guns. Below 
that was the bombardier's position, where 
the crewman lay prone looking through an 
optically-flat windscreen. Behind him sat the 
aircraft's navigator 
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The dorsal turret behind the flight deck was 
crewed by the radio operator and was 
equipped with two 12.7mm (0.5in) machine 
guns for defending the aircraft from enemy 
attack from above 


The B-24H was crewed by 10 men. The pilot 
and co-pilot sat side-by-side on the flight 
deck, with the radio operator behind them. 
Other crew members were the bombardier, 
nose gunner, navigator, two beam gunners, a 
ventral ball turret gunner, and a tail gunner. 





A conventional high-explosive bombload is 
released over the target. The bomb bay 
could carry a maximum of 5806kg (12,800!b) 
stowed vertically in racks. 


This aircraft carries markings revealing it to 
be from the 726th Bombardment Squadron 
of the 451st Bombardment Group of the 15th 
Air Force of the USAAF It was one of the 
1580 B-24H Liberators built by Ford at 
Willow Run, Michigan 









A single 12.7mm (0.5in) machine gun was 
mounted each side of the fuselage in the 

waist positions for lateral defence against 
enemy fighters. 





A Briggs-Sperry ventral ball turret provided The rear gunner sat in a Consolidated or 
defence for the aircraft's underside, armed Motor Products tail turret mounting two 
with a pair of 12.7mm (0.5in) machine guns. 12.7mm (0.5in) machine guns. These were 


fed from a magazine situated amidships. 
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Produced in a number of variants for a host of operational 
and training tasks, the Consolidated B-24 Liberator was 
built in larger numbers than any other US warplane of 
World War II, 18,431 being produced in total, and was 
delivered in greater quantities than any other bomber in 
aviation history. It had its origin in US Army Air Corps 
Specification C-212, issued in 1935 and calling for a new 
four-engined heavy bomber with a top speed of 483km/h 
(300mph), a range of 4830km (3000 miles), a service ceil- 
ing of 10,675m (35,022ft) and a maximum bomb load of 
3624kg (8000Ib). Consolidated responded with their 
Model 32 bomber proposal, designed on the basis of tests 
flown with the Consolidated Model 31 flying boat. The 
fuselage of the new bomber was very deep, in order to 
accommodate the required bomb load, and to facilitate 
ground handling and produce shorter take-off runs, a tri- 
cycle undercarriage with a steerable nosewheel was 
adopted. The most important item ‘borrowed’ from the 
Model 31, however, was the 33.5m (110ft) span high 
aspect ratio wing, with its retractable Fowler flaps. The 


Left: A B-24 Liberator in flight. The Liberator was a popular aircraft 
with its crews, and served in the RAF and RAF Coastal Command as 
well as the USAAF, performing sterling service in the battle of the 
Atlantic against the U-boats. 


Type: Long range heavy bomber (B-24J) 
Crew: 8/10 








Powerplant: four 895kW (1200hp) Pratt & Whitney R-1830-65 radials 


Max speed: 467km/h (290mph) 





Time to height: 25 mins to 6096m (20,000ft) 





Service ceiling: 8535m (28,000ft) 





Max range: 32,220km (20,021 miles) with a 3992kg (8800Ib) bomb 
load 


Wing span: 33.53m (110ft) 





Wing area: 97.36m' (1048sq ft) 














Length: 20.47m (67ft 2in) 

Height: §.49m (18ft) 

Weights: 16,556kg (36.500Ib) empty; 29,484kg (65,0001b) max t/a 
Armament: two-gun turrets in nose, tail, upper fuselage aft of 


cockpit and under centre fuselage, single manual guns in 
waist (beam) positions, totalling 10 12.7mm (0.5in) MG; 
normal bomb load of 3992kg (88001b) 
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new wing design would enable the Model 32 to carry the 
same payload as its rival, the Boeing B-17C Flying 
Fortress, but at a much greater speed and range. Also in 
common with the Model 31 design was the use of twin 
fins and rudders. 

A contract for one prototype, designated XB-24, was 
approved on 30 March 1939. This aircraft (39-556) took off 
on its maiden flight from Lindberg Field, California, on 29 
December 1939. It was followed by seven YB-24 service 


evaluation aircraft, and while these were under construc- 





tion, a number of changes were made to the XB-24, 
including the replacement of the 895kW (1200hp) Pratt & 
Whitney R-1830-33 engines with R-1830-41s, which were 
equipped with General Electric B-2 turbo superchargers 
for high altitude flight. The tail span was also increased by 
0.6m (2ft). Along with other modifications the aircraft was 
re-designated XB-24B and given the new serial 39-680. 
The first Liberators to come off Consolidated’s San 
Diego production line were six LB-30As, part of an order 


placed by the French Government in September 1939. 
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With France overrun, the aircraft were diverted to the 
RAF, which found them unacceptable for combat over 
Europe (for one thing, they lacked self-sealing fuel tanks). 
The aircraft were taken on RAF charge in November 1940 
and relegated to ferry duties. The production model for 
the USAAC was the B-24A, the first of nine being deliv- 
ered in May 1941. A further development batch of nine 
B-24Cs was also delivered, leading to the first major pro- 
duction models, the B-24D (2738 aircraft), the generally 
similar B-24E (791 aircraft) and B-24G (430 aircraft) with 
a power-operated nose turret. Further Liberator develop- 
ments were the B-24H; 738 were built by Consolidated 
with a Consolidated nose turret, and 2362 were produced 
by Douglas and Ford with an Emerson turret; the B-24J, 
an improved B-24H with an autopilot and other opera- 
tional upgrades, including a more effective bomb sight 
(6678 built by Consolidated, Douglas, Ford and North 
American); the B-24L with two manually operated tail 
guns rather than a turret (1667 from Consolidated and 
Ford); and the B-24M, an improved version of the B-24J 
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Above: One of the last B-24s to go into action, this B-24J was given a 
flamboyant paint job by the 43rd Bomb Group, operating from the 
island of le Shima in the spring of 1945. With the threat from Japanese 
fighters diminished, the dorsal turret was deleted. 


Below: A formation of B-24 Liberators setting out on a sortie. The B-24 
was extremely vulnerable to fighter attack, catching fire readily. It 
was produced in greater numbers than any other bomber. 





(2593 aircraft from Consoldiated and Ford), Other 
Liberator variants included the C-87 and RY transport, 
AT- 


PB4Y-1 maritime reconnaissance versions. 


22 tr. 





ainer, F-7 long-range photo-reconnaissance and 


The six unarmed LB-30 transport Liberators initially 
used by the RAF were soon followed by armed variants, 
beginning with 20 Liberator Mk I aircraft that were equiv- 
alents of the B-24A. Some of these were used for maritime 
reconnaissance, equipped with ASV (Air to Surface Vessel) 
radar and a ventral gun tray. These were in turn followed, 
from August 1941, by 139 Liberator Mk II and 260 
Liberator Mk III aircraft, also for the maritime reconnais- 
sance role, and 112 B-24Gs for service as Liberator B Mk V 
bombers and GR Mk V maritime reconnaissance aircraft. 
The numbers of later Liberator variants delivered to the 
RAF and Commonwealth air forces were 1302 B-24J, 437 
B-24L and 47 B-24M aircraft. The B-24J machines served 
as Liberator B Mk VI bombers with a ball turret or as 
Liberator GR Mk VI long-range maritime reconnaissance 
aircraft, with ASV radar replacing the ball turret, while the 
equivalent marks based on the B-24L and B-24M were the 
Liberator B Mk VIII and the Liberator GR Mk VIII. The 
Liberator bombers served mainly in South-East Asia, 
where they equipped 14 squadrons, while their maritime 
reconnaissance counterparts succeeded in closing the 
‘mid-Atlantic gap, where air cover for the vital Atlantic 
convoys had hitherto been absent. Also delivered to the 
Mk VII based on the C-87 
transport derivative of the B-24D. One of these, AL504 


RAF were 24 Liberators ¢ 


Commando, was the personal transport of Prime Minister 
Winston Churchill. It was converted from a Mk II for VIP 
use early in 1941, and in late 1943 was returned to Convair 
for modification to RY-3 standard. 

The B-24 made its operational debut in June 1942 with 
long-range raids from Egypt against the Romanian oil 
fields. Although the Boeing B-29 prosecuted the offensive 
against the Japanese home islands, the Liberator was the 


principal strategic bomber elsewhere in the Pacific theatre 


Consolidated PBY Catalina 


The wingtips on the Catalina would become This Catalina Mk IVA is fitted with ASV Mk The PBY-5/Catalina Mk IVA was powered by 

floats for landing, giving the aircraft stability ll radar to spot surfaced U-boats. There a pair of Pratt & Whitney R-1830-82 or -92 

on water were two dipole antennae for this system, Twin Wasp radials. The fairing under the 
one under each wing engine nacelle housed the oil cooler. 






This Catalina is serving with RAF Coastal 
Command on anti-submarine duties. A key 
tool in its hunt for U-boats was the Leigh 
light seen here mounted under the starboard 
wing. After detecting the U-boat with radar, 
the light illuminated the submarine, allowing 
the aircraft to aim its weapons accurately. 


The bow cabin in the nose section contained 
one crew member who performed the 
functions of gunner, observer and bomb- 
aimer. The flat panel in the bow is a blind 
protecting the flat pane bomb-aiming 
window. The turret is unarmed due to the 
lack of an air threat at this stage of the war. 


Behind the flight deck in the central cabin 


The flight deck was occupied by the pilot and sat the radio operator and navigator. The 
co-pilot sitting side-by-side. Directly above latter had a table to spread out his charts. 
them is a teardrop radome housing a Behind them was the rear cabin, extending 
surveillance radar up into the wing root, which housed the 


flight engineer. There was also a wardroom 
complete with crew rest bunks, 


A central walkway from the flight deck led 
to the aft cabin, where the gunner/observers 
worked. A semi-circular platform allowed 
them to swing guns through a wide arc. The 
bulged waist blisters gave them excellent 
visual coverage of the surrounding area 


The aircraft's markings reveal it to be a 
Catalina Mk IVA from No. 202 Squadron, 
RAF Coastal Command, based in Northern 
Ireland in 1945. 





The aircraft is armed with four depth 
charges. Each hardpoint was stressed for up 
to 454kg (1000Ib), and as well as depth 
charges the aircraft could carry bombs, 
torpedoes, and smoke-generators 
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On 28 February 1928, the US Navy issued a contract for a 
prototype flying boat, the XPY-1, to the Consolidated 
\ircraft Corporation. This aircraft, which was designed for 
an alternative installation of two or three engines, was the 
first large monoplane flying boat procured by the USN, 
and was the initial configuration which eventually evolved 
into the most outstanding parasol monoplane flying boat 
of all time, the PBY Catalina. A contract for the construc- 
tion of the prototype PBY, then known as the XP3Y-1, was 
The aircraft 





issued to Consolidated on 28 October 19 
flew for the first time on 21 March 1935, operational deliv- 
eries being made to Patrol Squadron VP11F in October 
1936. The initial version, the PBY-1, demonstrated its 
long-range capability when 12 aircraft of Patrol Squadron 
VP-3 flew from San Diego to Coco Solo in the Panama 
Canal Zone, a distance of 5297km (3292 miles) in 27 
hours and 58 minutes. 

The PBY-1, which was fitted with 634kW (850hp) Pratt 


& Whitney R-1830-64 engines, was followed into service 


Right: The Consoldiated PBY Catalina was one of the most versatile 
flying boats of all time. It is seen here being pulled up the slipway. 
Some Catalinas served in a commercial capacity after World War Il, 
and operated successfully in South America. 


Type: Maritime reconnaissance amphibious 
flying boat (PBY-5A) 


Crew: 1/9 


Powerplant: two B95kW (1200hp) Pratt & Whitney R-1830-92 Twin 
Wasp 14-cylinder radial engines 


Max speed: 288km/h (179mph) at 2135mph (7000ft) 


Time to height: 19 mins 18 secs to 3050m (10,000ft) 


Service ceiling: 4480m (14,700ft) 

















Max range: 4095km (2545 miles) 
Wing span: 31.70m (104ft) 
‘ 

Wing area: 130.06m’ (1400sq ft) 

Length: 19,45m (63ft 8in) 

Height: 6.15m (20ft 2in) 

Weights: 9485kg (20,910!b) empty; 16,067kg(35,4201b) max t/o 

Armament: two 12.7mm (0.5in) MG w turret and one in each 
beam blister; one 7.7mm (0.303in) MG in ventral tunnel; 
war load of up to 1814kg (4000Ib) of bombs, mines or 
depth charges, or two torpedoe: 
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Above: One of the 18 Consolidated PBY-5 Catalinas which was sup- 
plied to the Royal Australian Air Force and assigned to No 11 
Squadron. The Catalina aircraft was manufactured in larger numbers 
than all other flying boats combined. 


in 1937 by 50 PBY-2s, with 746kW (1000hp) Pratt & 
Whitney engines. Three examples of the next variant, 
named the PBY-3, were delivered to the USSR in 1938, 
along with a manufacturing licence. The Soviet version, 
designated GST and powered by Russian-built 708kW 
(950hp) M87 engines, was used in the transport role. 

The PBY-4, which appeared in 1938, featured the large 
midships ‘blister’ observation and gun positions that were 
to become a well-known characteristic of the PBY. In April 
1939 the US Navy ordered an amphibious version, and 
this became the prototype for the PBY-5A, which was to 
be widely used in World War II. In July 1939 the RAF 
received a PBY for evaluation, and this resulted in an order 
for 50 aircraft similar to the USN’s PBY-5. The RAF 
named them Catalina Mk I, and the US Navy subsequently 
adopted the name Catalina. The RAF doubled its original 
order during 1940, and orders also began to flow in from 
other countries; Australia ordered 18, Canada 50, France 
30 and the Netherlands East Indies 36. The variant that 
fulfilled this initial orders — and ongoing orders for the US 
Navy — was the PBY-5, with 895kW (1200hp) R-1830-92 
radials. The last 33 aircraft of an order for 200 PBY-5s 
were completed as amphibians to PBY-5A standard. Total 
production of the PBY-5 was 750, and this was followed by 
794 PBY-5As, 56 of which went to the USAF as OA-10s. 

On 21 September 1939 the US Navy’s Patrol Squadron 
21, with 14 PBYs, deployed to the Philippines, becoming 
the first patrol unit in the Asiatic Fleet since 1932. This 
squadron, and another that arrived later in the year, 
formed the nucleus of Patrol Wing 10, formed in the 
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Philippines in December 1940. A few weeks later, in the 
spring of 1941, the first Catalina Mk I aircraft became 
operational with RAF Coastal Command, and in May they 
played a key part in hunting down the German battleship 
Bismarck. On 30 May 1941, the US Navy Patrol Squadron 
VP-52 began operational patrols over the North Atlantic 





UNITED STATES 


convoy routes in the western Atlantic, the US Government 
having declared a ‘neutrality zone’, and on 10 December, 
following America’s entry into the war, VP-52 also initi- 
ated anti-submarine patrols over the South Atlantic, its 
Catalinas operating from Natal, Brazil. 

In 1942 the RAF and US Navy’s Catalina squadrons 
combined to destroy several U-boats. In June 1942, on the 
other side of the world, it was reconnaissance by Catalinas 
that detected the whereabouts of a Japanese carrier task 
force approaching Midway Island, enabling the Japanese 
aircraft carriers to be destroyed by strike aircraft, and 
Catalinas subsequently carried out offensive operations 
against Japanese forces in the Aleutian Islands. 

Lend-Lease supplies to Britain included 225 PBY-5Bs 
(Catalina IA) and 97 Catalina IVAs, the latter fitted with 
ASV (Air to Surface Vessel) radar. Further development of 


Below: PBY Catalinas pictured in the Pacific Theatre in the early 
months of the war with Japan. It was a Catalina that detected the 
Japanese task force approaching Midway Island in June 1942, with 
disastrous results for the enemy. 


the Catalina resulted in the PBY-6A (235 aircraft) with 
revised armament, an enlarged tail and a search radar 
scanner mounted over the cockpit, and the Naval Aircraft 
Factory PBN-1 Nomad (156 aircraft), built to PBY-5A 
standard but featuring improvements such as a larger tail 
unit, greater fuel capacity and better armament. Most of 
these aircraft were shipped to the USSR. The PBY-5A was 
also built in Canada as the Canadian Vickers PVB-1A. 
Production of the Catalina, which ended in April 1945, 
included 2398 by Consolidated as well as 892 by other 
manufacturers, plus an unknown number which were 
built in the USSR as the GST. 

Many Catalinas found their way into civil use in the 
years after the end of World War II. Although the aircraft 
was not a particularly economical type for commercial 
use, it proved to be an excellent transport vehicle in such 
areas as the Amazon basin and the island groups off 
South-East Asia. The six aircraft which were owned by 
Panair do Brasil operated very successfully as 22-passenger 
transports along the Amazon River, until the company was 
dissolved in 1965. 
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C Bits P-40 Warhawk 


The inlet duct above the engine allowed air 
into the carburettor, which was located at 


the rear of the engine. 





The large chin intake of the P-40 admitted 


cooling air for three radiators. The central 


radiator was for the oil, whereas the two 
outer radiators cooled the engine coolant 
(glycol) itself 


The P-40E Warhawk was powered by an 
Allis 
Most P-40 variants were Allison powered, 





n V-1710-39 12-cylinder inline engine 


apart from the P-40F, which used the 

Packard V-1650 licence-built Merlin A drop tank was often carried by P-40s in 
the Chinese theater to increase range. In 
front of the tank are the aircraft's cooling 
gills, which could be controlled to allow 
greater amounts of air to pass through at 
low speeds or when the engine was hot 
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The pilot sat in a heavily-framed cockpit 
with glazed rear-vision panels behind him. A 
mirror was mounted on the cockpit frame to 
check the aircraft's rear. He had a reflector 


A typical example of the tail art used by the 
USAF pilots in the theatre. 


gunsight, but an emergency ring and bead 
sight was also provided 


COU 
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The markings show this P-40E to belong to 
the 76th Fighter Squadron of the 23rd 
Fighter Group serving in China and flying 
against the Japanese. 


The P-40E was armed with six 12.7mm 
(0.5in) machine guns, three in each wing 
Each gun was provided with 235 rounds. 
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Although never an outstanding combat aircraft, the 
Curtiss P-40 served in every theatre of war. Moreover, it 
was available in quantity at a critical period of World War 
Il, when more advanced combat aircraft that would even- 
tually take up its many roles were still at the testing stage. 
The P-40 originated as a development of the radial- 
engined Curtiss P-36A Hawk, 210 examples of which had 
been ordered from the Curtiss-Wright Corporation’s 
Airplane Division by the US Army Air Corps. In July 1937 
the USAAC ordered the prototype of a possible variant, 
designated XP-40 and powered by the new liquid-cooled 
Allison V-1710 12-cylinder Vee-type engine. The tenth 
production P-36A was fitted with the new powerplant on 
the assembly line, and this aircraft flew for the first time in 
October 1938. The prototype XP-40 proved to be some 
48km/h (30mph) faster than the P-36A, and although it 
lacked some of the latter’s manoeuvrability, its handling 
characteristics were praised by the USAAC test pilots who 
flew it. On 27 April 1939 the USAAC awarded Curtiss- 
Wright a contract for 524 production P-40s, the largest 
order ever placed for an American fighter up to that time; 
this was subsequently scaled down to 200, all of which 
were delivered to the Air Corps by September 1940. 
Production aircraft differed only in minor detail from the 
prototype, being fitted with the 776kW (1040hp) Allison 
V-1710-33 engine. One major shortcoming was that the 
aircraft totally lacked armoured protection for the pilot 
and the main fuel tank, situated directly behind his seat. In 
short, the early model P-40 was a death trap. 

Despite this, France’s Armée de l’Air — which, during the 
‘phoney war’ period of 1939-40 was already operating the 
nimble Curtiss Hawk 75A (P-36A) — placed an order for 
140 P-40s, these being given the export designation Hawk 
81A-1. The French machines were to have various items of 
French equipment, but the most important change was 
that the standard armament of two Colt-Browning 


12.7mm (0.5in) machineguns, mounted in the nose deck- 
ing of the USAAC machines, were to be supplemented by 
four wing-mounted 7.62mm (0.3in) FN-Browning 
machineguns, housed in the inboard wing panels out- 
board of the wheel wells. Before the first Hawk 81A-1 
could be delivered, however, France fell, and the full order 
was taken over by the British Purchasing Commission on 
behalf of the RAF. Although considered unsuitable for 
operational use by Fighter Command, the P-40s were 
fitted with four wing-mounted Browning 7.7mm 
(0.303in) machineguns and allocated to Army Co-opera- 
tion Command as the Tomahawk I, for use in the tactical 
reconnaissance role. They served until 1942, when they 
were replaced by another American type, the North 
American Mustang I. 

Deliveries of P-40s to the USAAC resumed in February 
1941, the armament now having been brought up to the 
standard of the batch intended for France by the addition 
of four 7.62mm (0.303in) machineguns in the wings. An 
armoured windscreen and armour plating for the pilot 
were also fitted. The modified aircraft, with the designation 
P-40B and 130, were delivered to the USAAC, together 
with 110 identical aircraft which went to the RAF as the 
Hawk 81A-2, to be known as the Tomahawk IIA in RAF 
service. Since it used the same powerplant as the original 
production version, the P-40B, with its extra equipment, 
was somewhat heavier, empty weight having risen from 
2435kg (5368lb) to 2532kg (5582Ib). Inevitably, this had 
an adverse effect on the aircraft’s handling characteristics 
and on its maximum speed, which fell from 574 to 
566km/h (357 to 352mph) at 4575m (15,000ft). 


Below: Curtiss P-40 of the American Volunteer Group, China-Burma, 
1942. The AVG and the RAF joined forces in a gallant but vain attempt 
to stem the Japanese onslaught in Burma, the AVG in particular 
inflicting heavy losses on the enemy bombers. 
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The next P-40 variant was the P-40C, which was fitted 
with larger, self-sealing fuel tanks and two more wing 
guns; 193 went to the USAAF (as the USAAC had now 
become) and 930 to the RAF as the Tomahawk IIB, 
although 146 of these were diverted to the Soviet Union 
following the German invasion of June 1941 and another 
100 to the American Volunteer Group (AVG), operating in 
China. In all, 2430 P-40s were allocated to the USSR in 
World War II, of which 2097 were actually delivered; many 
were lost in transit. The RAF’s Tomahawk IIBs had the 
fuselage-mounted armament deleted, retaining only the 
four wing guns. These aircraft performed sterling work in 
the tactical support role in the Western Desert, serving 
with Nos 94, 112, 208, 250 and 260 Squadrons of the RAF, 
and Nos 2 and 4 (South African) and No 3 (Australian) 
Squadrons of the Desert Air Force. P-40Cs saw action with 
the 15th Pursuit Group, the 24th Pursuit Group, and with 
the American Volunteer Group, the ‘Flying Tigers, which 
began operations in 1941 from Kunming, China and 
Mingaladon, Burma in defence of the Burma Road and 
the Sino-Burmese border. On 20 December, the AVG’s 
Warhawks destroyed 6 out of 10 Japanese bombers which 
were attacking Kunming. 

The P-40D’s four wing guns were upgraded to 12.7mm 
(0.5in) calibre and the nose armament removed. Provision 
was also made for the carriage of bombs under the wings 
or fuselage. Only 22 P-40Ds went to the USAAF as the 
Hawk 87A Warhawk, but 560 were allocated to the RAK, 
which renamed them Kittyhawk I. The USAAF preferred 
the P-40E, with six wing guns. It ordered 820 of this 
model; another 1500 became Kittyhawk IAs. Installation 
of the Packard-Merlin engine produced the P-40F, and 
1311 were built. The RAF received 21 P-40Ks as well as 600 


Above: The Curtiss P-40 suffered from the temperament of its 
Allison engine, which could be unreliable. In fighter-versus- 
fighter combat, it was outclassed by contemporary enemy types, 
but performed well in the ground attack role. 


P-40Ms (Kittyhawk III) and 586 P-40Ns (Kittyhawk IV). 
US production — which included 1300 P-40Ks, with 
increased fin area, 700 P-40Ls (with only four guns), and 
4219 P-40Ns with a 1014kW (1360hp) V-1710-81 engine — 
would end in December 1944, after a total of 13,738 air- 
craft had been built. 


Type: Fighter/fighter-bomber (P-40N) 






































Crew: 1 

Powerplant: one 1014kW (1360hp) Allison V-1710-81 V-12 engine 
Max speed: 609km/h (378mph) at 3200m (10,500ft) 

Time to height: 6 mins 42 secs to 4570m (14,993ft) 

Service ceiling: 11,580m (38,0008) 

Max range: 386km (240 miles) 

Wing span: 11.38m (37ft 3in) 

Wing area: 21.92m’ (236sq ft) 

Length: 10.16m (33ft 3in) 

Height: 3.76m (12ft 3in) 

Weights: 2722kg (6000Ib) empty; 5I71 kg (11,4001b) max t/a 
Armament: six 12.7mm (0. Sin) MG in the wings; bomb load of up to 


three. 227kg (500!b) bombs 
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Douglas SBD-1 Dauntless 


In front of the pilot were two 12.7mm (0.5in) The pilot sat high in the cockpit with an 
fixed forward-firing machine guns. The armoured backplate, but no bulletproof 
breeches extended into the cockpit, allowing windscreen. A telescopic sight was used for 
the pilot to clear any blockages and recock aiming both bombs and guns 


the guns. | 









The Dauntless was powered by a Wright 
R-1820-32 Cyclone. The oil was cooled by an 
undernose intake, while the large intake on 


top of the engine cowl fed air into the 





carburettor. Underneath the fuselage was ' 

the large bomb cradle, which swung the 

central bomb clear of the aircraft's propellor The underwing pylons of the Dauntless 
during a dive attack could carry a 454kg (1000!b) bomb each. The 


main weapon (either a bomb or torpedo) 
was carried under the centre section. 
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The observer/gunner faced to the rear, and 
could pull the aft section of the canopy to 
the rear to cover him after stowing his gun. 
The gun was a 7.62mm (0.3in) machine gun 
with 600 rounds. 









The markings reveal this aircraft to be the 


commanding officer's of Marine Bombing Although equipped with a functioning 
Squadron VMB-1, the second unit to receive tailhook for carrier landings, the Dauntless 
the Dauntless. The squadron was was not considered carrier-capable, and was 
renumbered VMSB-132 later in 1941 delivered to the Marine Corps. 
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Above: The Douglas SBD Dauntless, despite giving a somewhat indif- 
ferent performance, made an enormous contribution to the eventual 
Allied victory in the Pacific. During this conflict, it was accredited 
with sinking a greater tonnage of shipping than any other type. 


The evolution of the Douglas SBD Dauntless began in 
November 1934, when a Northrop design team based a 
proposal for a new Navy dive-bomber on the Northrop A- 
17, a light attack bomber about to enter production for the 
US Army Air Corps. A protoype was ordered and flew in 
July 1935 with the designation XBT-1. In February 1936 
an order was placed for 54 production BT-1s with 615kW 
(825hp) Wright R-1535-94 engines. The last aircraft of this 
batch was fitted with a 746kW (1000hp) R-1820-32 engine 
and completed as the XBT-2. Further modifications were 
carried out, mainly to the landing gear and vertical tail 
surfaces, and when the Northrop Corporation became a 
division of Douglas on 31 August 1937 the aircraft was re- 
designated XSBD-1. Delivery of 57 SBD-Is to the US 
Marine Corps began in mid-1940, the aircraft now having 
been fitted with the large, perforated dive flaps that were a 
distinctive feature of the Dauntless, At the same time, the 
US Navy ordered 87 SBD-2s with extra fuel tankage, pro- 
tective armour and autopilots. Both variants were armed 
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with two 7.62mm (0.3in) machineguns in the upper 
engine cowling and one in the rear cockpit. Bombs up to 
454kg (1000Ib) could be carried in a cradle beneath the 
fuselage; maximum bomb load was 544kg (12001b). 
Delivery of the SBD-2 began in November 1940, the air- 
craft being followed into service by the SBD-3, which had © 


a forward-firing armament of two 12.7mm (0.5in) guns 
and R-1820-52 engines. Delivery of the first 174 SBD-3s 
began in March 1941, the US Navy subsequently receiving 
a further 410. The Dauntless formed the attack element of 
the Navy’s carrier air groups at the time of the Japanese 
strike on Pearl Harbor, and in the early months of 1942 
the SBDs, operating from the carriers Lexington and 
Yorktown, carried out a number of offensive operations 
against enemy shore installations and shipping. In May 
1942, during the Battle of the Coral Sea, SBDs joined with 
TBD Devastator torpedo aircraft to sink the Japanese light 
carrier Shoho and damage the fleet carrier Shokaku, forcing 
the Japanese to abandon plans to occupy Port Moresby, 
New Guinea. In June 1942, during the Battle of Midway, 
the two aircraft types again joined forces for co-ordinated 
dive-bombing and torpedo attacks on units of the 
Japanese fleet, and it was the SBDs from the carriers 
Enterprise, Hornet and Yorktown that scored the major 
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successes, sinking the Japanese carriers Akagi, Kaga and 
Soryu and damaging the Hiryu so badly that she had to be 
sunk by her own forces. During this battle, the Devastator 
squadrons suffered appalling attrition, losing 35 out of 41 
aircraft. Torpedo Squadron 8 lost all 15. 

The attrition rate of the Dauntless squadrons, on the 
other hand, was the lowest of any US carrier aircraft in the 
Pacific, thanks to the SBD’s ability to absorb an amazing 
amount of battle damage. Later in the war, when the Curtiss 
SB2C Helldiver had replaced them in the dive-bombing 
role, they were assigned to escort carriers, carrying out anti- 
submarine warfare or close support missions. In October 
1942 a new version, the SBD-4, made its appearance; 780 
were delivered, fitted with radar and radio-navigation 
equipment. They were followed by the major production 
variant, the SBD-5, which had a more powerful 895kW 
(1200hp) engine. The US Navy took delivery of 2965 SBD- 
5s, while 65 SBD-5As, originally built to a Navy contract, 
were delivered to the US Marine Corps instead. One SBD- 
5, fitted with a 1007kW (1350hp) R-1820-66 engine, was 
used as the prototype for 450 SBD-6 aircraft, with which 
Douglas ended its Dauntless production in July 1944. 

Overall production of the Dauntless was 5936 aircraft, 
including 178 for the USAAC, as the A-24, the A-24A and 
the A-24B. The main difference between these and their 
naval counterparts was the deletion of the arrester hook; 
in general, they corresponded to the SBD-3, SBD-4 and 
SBD-5. The Army craft saw little action in the Pacific War, 
most being deployed with units responsible for the protec- 
tion of the Panama Canal Zone, and in due course they 
were relegated to training and communications duties. 
Eighteen SBD-3s were also issued to the Royal New 
Zealand Air Force, followed by 27 SBD-4s and 23 SBD-5s. 
Thirty-two SBD-5s were also supplied to the French Navy, 
and 40 A-24Bs to the Armée de I’Air, but they were all 


_ Type: Carrier- and land-based dive bomber (SBD-5) 
| Crew: 2 


ie 








Powerplant: one B95kW (1200hp) Wright R-1820-60 Cyclone nine- 
cylinder radial engine 
_ Max speed: 410km/h (255mph) 


Wee 
Time to height: — 8 mins to 3050m (10,000ft) 





| Service ceiling: 7780 (255308) 




















ada 2519km (1565 miles) 

“Wing span: 12.66m (41ft Sin) 

- Wing area: 30.19m? (325sq ft) 

Premise 10.09m (334t 1in) 

Height: 4.14m (13ft Gin) 

| \ ‘ights: 2905kg (6404lb) empty; 4853kg (10,700!b) max t/o 
Ftioent two 12.7mm (0.5in) fixed forward-firing MG in the 


Is upper part of the forward fuselage; two trainable 
7.62mm (0.3in) MG in rear cockpit; external bomb or 
depth charge load of 1021kg (22501b) 


employed in training and other second-line duties. Nine 
SBD-5s were also delivered to the Royal Navy. 

The SBD Dauntless helped turn the tide of the conflict, 
in Midway and in the American victory in the battle for 
Guadalcanal. Ultimately, it sank a greater tonnage of 
Japanese shipping than any other aircraft. 


Below: A SBD-3 Dauntless of the ‘Scouting Six’, VB-6, aboard the USS 
Enterprise, seen in approximately March 1942. A few months later the 
dive-bombers of VB-6 would be involved in the sinking of four 
Japanese carriers at the Battle of Midway. 
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Grumman Wildcat 


Grumman F4Fs were powered by a Pratt & 


Whitney R-1830-86 Twin Wasp two-row 
14-cylinder radial engine. Gills on the rear 
of the engine cowling could be moved to 
control the amount of air entering the 


engine housing 
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The F4F was initially designed with fixed 
undercarriage, but at the last moment this 
was changed to a retractable version 
However, to retract or extend the wheels 
required the pilot to wind a wheel in the 
cockpit 28 times, while flying with the 


joystick in his left hand 






Early F4Fs had two Browning 12.7mm (0.5in) 


machine guns in the fuselage, but these 
were later deleted in favour of six guns 
mounted in the wings. 


The pilot had good forward vision, but the 
cockpit fairing hampered any attempt to 
check his tail. The F4F was equipped with a 
reflector gunsight. 


This aircraft is a F4F-3 Wildcat from Marine 
Fighting Squadron 121 flying from Tafuna in 
Samoa. These early Wildcats did not have folding 
wings due to their short wingspan. 
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In March 1936, the Grumman Aircraft Corporation was 


awarded a development contract to build an all-metal 
biplane fighter, the XF4F-1, for the US Navy. However, the 
biplane configuration was quickly shelved in favour of a 
monoplane design, the XF4F-2. This flew on 2 September 
1937, powered by a 783kW (1050hp) Pratt & Whitney 
R-1830-66 Twin Wasp radial engine. The US Navy decided 
to develop the aircraft still further by installing a super- 
charged XR-1830-76 engine in a much re-designed 
airframe. The revamped machine, designated XF4F-3, flew 
for the first time on 12 February 1939. In August, the Navy 
issued its first production contract for 53 Grumman F4F-3 
Wildcats, as the fighter had been named. The first produc- 
tion aircraft flew in February 1940, but deliveries were 
slow. By the end of 1940 only 22 Wildcats had been handed 
over to Navy fighter squadrons VF-4 and VF-7, these units 
embarking on the USS Ranger and USS Wasp respectively. 

In 1939, meanwhile, France — which had one aircraft car- 
rier in commission and two more under construction — 
had expressed an interest in acquiring 100 Wildcats under 
the export designation G-36A. Since the Twin Wasp engine 
was in short supply, the French machines were to be pow- 
ered by the 895kW (1200hp) R-1820-G205A Cyclone. The 
order was later reduced to 81, and flight testing of the first 
of these aircraft was still in progress when France was 
overrun, so the order was taken over by the British 
Purchasing Commission on behalf of the Royal Navy, in 
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Above: The Grumman F4F Wildcat was the US Navy's most important 
fighter at the time of the Japanese attack on Pearl Harbor, and it quite 
literally held the line for the Allies in the Pacific, especially at the 
battles for Midway and Guadalcanal. 


whose service the F4F-3 was named Martlet I. The first 
of these aircraft was delivered on 27 July 1940, a month 
before the US Navy received its first Wildcat. In October 
No 804 Squadron began re-arming with the Martlet at 
Hatson, in the Orkey Islands, and scored an early success 
when two of its aircraft shot down a Junkers Ju 88 over the 
naval base at Scapa Flow. In April 1941 30 G-36As ordered 
by Greece were also diverted to Britain as Martlet IIIs, 
these aircraft having been offloaded at Gibraltar when the 
Germans invaded the Balkans. Neither the F4F-3 nor the 
Martlet I had folding wings, but these were incorporated 
in all but 10 of an order for 100 Martlet Ils (G-36As) 
placed by Britain in 1940. The total number of Martlets of 
all marks supplied to Britain reached 1191, including 220 
Martlet IVs (F4F-4Bs with Cyclone engines), 311 as Martlet 
Vs and 370 Wildcat VIs, the American name having by 
then been adopted by the Fleet Air Arm. This was the 
British equivalent of the F4F-8, with a 895kW (1200hp) 
R-1820-56 Cyclone engine and taller fin and rudder. 

In American service, the Wildcat with folding wings 
received the designation F4F-4, the first example flying on 
14 April 1941 and going to fighter squadron VF-42 in May 
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Above: A Grumman F4F-3 Wildcat from VF-7 flying from USS Wasp in 
December 1940. In April 1942 Wasp took part in the relief of Malta, 
flying off fighters to the island. The ship was lost during the battle for 
Guadalcanal in September 1942. 


for trials on the USS Yorktown. As 1941 drew to a close, the 
Wildcat was rapidly replacing all other US carrier-borne 
fighters. At the time of the Japanese attack on Pearl 
Harbor, Wildcats belonging to Marine fighter squadron 
VMF-211 were divided between Oahu, where nine were 
destroyed or damaged on the ground during the attack, 
and Wake Island, where seven of eight aircraft on the 





Crew: 1 





Powerplant: ‘one 895kW (1200hp) Pratt & Whitney R-1830-66 radial 





} Type: Naval fighter 


Max speed: 512km/h (318mph) at 5913m (19,400ft) 


Initial climb rate: 594m (1950ft) per minute 





| Service ceiling: 























10,638m (34,900ft) 
Max range: 1239km (770 miles) 
e 
_ Wing span: 11.58m (38ft) 
lk 
| Wing area: 24.15m? (260sq ft) 
| Length: 8.76m (28ft 7in) 
Height: 3.61m (11ft 8in) 
i Weights: 2612kg (5758Ib) empty; 3607kg (7952Ib) max t/o 
| A 
} Armament: six 12.7mm (0.5in) MG in wing; external bomb load up to 
I 91kg (2001b) 
as 








ground suffered a similar fate. Four survivors put up a 
desperate, heroic defence before they were overwhelmed. 

The first encounters between the Wildcat and the Zero 
showed that the F4F was inferior to the Japanese fighter on 
almost every count. An extract from an official US Navy 
comparison between the two types stated that: 

‘The Zeke [Zero] is superior to the F4F-4 in speed and 
climb at all altitudes above 1000ft 
in service ceiling and range. Close to sea level, with the 
Wildcat in neutral blower, the two aircraft are equal in level 
speed. During dives the two aircraft are also equal with the 
exception that the Zeke’s engine cuts out during pushovers. 
There is no comparison between the turning circles of the 
two aircraft due to the relative wing loading and low 
stalling speed of the Zeke. In view of the foregoing, the F4F 
type in combat with the Zeke is basically dependent on 





305m] and is superior 


mutual support, internal protection, and pullouts and 
turns at high speed where minimum radius is limited by 
structural or physiological effects of acceleration. 

Although very robust and capable of withstanding a 
huge amount of battle damage, it needed a highly experi- 
enced pilot at the controls to give the Wildcat a fighting 
chance of survival in combat with the Japanese fighters. 
Nevertheless, a number of US Navy pilots scored several 
noteworthy victories flying the Wildcat; on 20 February 
1942, flying from the carrier USS Lexington, Lieutenant 
Edward H. O’Hare destroyed five Japanese bombers over 
Rabaul. As American pilots gained experience during 
1942, their superior tactics and teamwork began to have a 
telling effect on the course of the Pacific air war. In US 
Marine Corps hands, the Wildcat will be remembered for 
its defence of Guadalcanal in the latter half of 1942. 

The total number of Wildcats built, including 21 examples 
of the F4F-7, an unarmed reconnaissance version, was 7885. 
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Grumman Hellcat 


The markings show that this Hellcat is an 
F6F-5P serving with Fighter Squadron VF-84, 


This Hellcat wears the all-over midnight attached to USS Bunker Hill, in February 
blue camouflage which replaced the 1945. The yellow cowling markings were 
standard Pacific colour scheme of sea blue adopted for attacks on Tokyo, and were 
and pale undersides later in the war. removed shortly afterwards, 






The Hellcat's arrester hook was a ‘Sting’ unit 
projecting from the extreme rear of the 
fuselage. It deployed from a tube mounted 
in the lower rear fuselage. 





Almost all Hellcats were armed with six 
Browning 12.7mm (0.5in) machine guns in 
the wings, slightly staggered and armed 
with 400 rounds per gun 


The Hellcat's undercarriage was reinforced 
for carrier operations, and rotated through 


90° to lie flat within the wing space when 
retracted during flight. The tailwheel was 
also fully retractable. 
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The pilot sat under a sliding canopy 
surrounded by armour, particularly to the 
rear. However, rearwards visibility was 
lacking, with no rear-view mirror. The pilot 
was equipped with a reflector gunsight. 











The Hellcat was powered by a Pratt & 
Whitney R-2800-10W Double Wasp radial, 
with two rows of nine cylinders. 


Three auxiliary intakes under the engine 
cowl fed cooling air for the engine oil 
(centre) and supercharger (two side intakes). 
Cooling gills on the engine cowling could be 
Opened to increase the airflow over the 
cylinders themselves 






The 127mm (5in) rocket was a favoured 
weapon for ground-attack in the latter stages 
of the war. Six could be carried by a Hellcat, 
and these rockets were much used during 
the attacks on Iwo Jima and Okinawa 


Carrier fighters often carried drop tanks 


during operations in the Pacific to lengthen 
their patrol times, and this Hellcat is no 


exception. The tanks could be jettisoned in 


case of combat 
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The Grumman Hellcat has an assured place in history as 
the fighter that changed the course of the Pacific air war. 
Before the Hellcat made its operational debut over Marcus 
Island on 31 August 1943, operating with Navy Fighter 
Squadron VF-5 from the USS Yorktown, it was the 
Mitsubishi Zero that had ruled the Pacific sky. The appear- 
ance of the Hellcat — the robust American fighter 
establishing a kill ratio in the region of 19:1 — was to 
change the picture completely. 

On 30 June 1941, less than six months before the 
Japanese attack on Pearl Harbor, the US Navy placed an 
Aircraft 
Corporation for a prototype shipboard fighter to be desig- 
XF6F-1. The aircraft was 


order with the Grumman Engineering 


nated intended to be a 
replacement for the Grumman F4F Wildcat, which had 
begun to enter service with the USN at the end of 1940. 
The Grumman design team was already engaged in design 
study work for a successor to the F4F, but early combat 
experience against the Zero fighter led to some important 
changes being made to the basic concept, and it was as the 
XF6F-3 that the definitive prototype was rolled out to 
make its first flight on 26 June 1942. The aircraft’s engine 
was a very powerful 1491kW (2000hp) Pratt & Whitney R- 
2800-10 Double Wasp 18-cylinder radial, and its fuselage 
was an immensely strong all-metal monocoque structure 
with two vertical keels positioned either side of the centre- 
line. The pressed flange aluminium alloy frames were 
riveted to these keel members, extruding aluminium alloy 
stringers completing the basic structure. Mounted in low- 
mid position, the threespar, all-metal wing, with flush 
riveted alloy skinning, comprised five principal assemblies; 
the section traversing the fuselage beneath the cockpit and 
housing the self-sealing fuel tanks, two stub centre sections 
providing the attachment points and accommodation for 
the main undercarriage members, and detachable outer 
panels arranged to swivel at the forward spar and fold aft 


along the fuselage sides. All control surfaces were of metal 


102 


Above: A Grumman Hellcat of the Royal Navy, pictured in ‘invasion 
stripes’, in June 1944, Hellcats operating from the Royal Navy's escort 
carriers were responsible for helping to provide air cover during the 
D-Day landings in Normandy. 


Below: The F6F-5 Hellcat, here in ‘midnite blue’, was the largest pro- 
duction version, 7868 examples being built. The Royal Navy received 
a total of 932. Some F6F-5s were equipped for nightfighting. 
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construction, the rudder and elevators themselves being 
fabric covered; split flaps were fitted between the ailerons 
and the fuselage, and the fully retractable main undercar- 
riage units retracted aft, turning through 90 degrees to lie 
flush within the centre-section wells. The craft’s armament 
comprised six 12.7mm (0.50in) Colt-Browning machine- 
guns with 400 rounds per gun, three guns being mounted 
outboard of each wing fold point; a total of 96kg (212Ib) 
of armour protection was provided for the cockpit and 
other vital points. 

First deliveries of the Grumman F6F-3 Hellcat, as the 
fighter was now known, were made to VF-9 aboard the 
USS Essex on 16 January 1943 and, as already mentioned, 
the aircraft saw its first combat over Marcus, one of the 
Caroline Islands, on 31 August. From the summer of 1943 
the replacement of the Wildcat by the Hellcat in the 
USN’s fighter squadrons was rapid, and by the end of the 
year 2545 F6F-3s had been delivered. Britain was to 
receive 252 F6F-3s under the terms of Lend-Lease; the 
first examples entered service with No 800 Squadron of 
the Fleet Air Arm in July 1943. In the following December, 


operating from the light escort carrier HMS Emperor, the 
squadron carried out anti-shipping operations off the 
Norwegian coast. 

In the Pacific, the Hellcat played a prominent role in all 
US naval operations, in particular the Battle of the 
Philippine Sea (19/20 June 1944). In this action, naval air- 
craft from nine Japanese aircraft carriers, together with 
shore-based aircraft, launched a massive air attack against 
the US Task Force 58. In a battle that became known as the 
“Marianas Turkey Shoot, American combat air patrols and 
AA fire destroyed 325 enemy aircraft, including 220 of the 








328 launched by the carriers. American losses were 16 
Hellcats in combat and 7 other aircraft destroyed by 
Japanese fighters or ground fire. 

Nightfighter variants of the F6F-3 were the F6F-3E with 
APS-4 radar which was housed in a pod beneath the star- 
board wing, and the F6F-3N with the APS-6. In total, 18 
F6F-3Es and 205 F6F-3Ns were built, and these aircraft 
became part of the total number of F6F-3s which were 
before switched to the 


manufactured production 


improved F6F-5 in April 1944. 
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The F6F-5 was fitted with a Pratt & Whitney R-2800- 
LOW engine, capable of developing an emergency power of 
1491kW (2200hp) by using water injection. The F6F-5 had 
a re-designed engine cowling, an improved windshield, 


additional armour behind the pilot (which increased the 





total armour weight to 110kg/242Ib), new ailerons, a 
strengthened tail assembly, and provision for two 454kg 
(1000lb) bombs beneath the centre section. Provision was 
also made for six 12.7cm (5in) rocket projectiles, and late 
production F6F-5s had 20mm (0.9in) cannon in place of 
the two inboard 12.7mm (0.5in) guns. 

The F6F-5 began to reach the Pacific task forces in the 
summer of 1944, and 6436 examples of this variant had 
been built when production ended in November 1945; 
about one-sixth were F6F-5N nightfighters. The Royal 
Navy took delivery of 930 F6F-5s as Hellcat IIs, and two 
squadrons, Nos 891 and 892, were armed with the night- 
fighter version. Two examples of an experimental version, 
the XP6F-6, powered by a 1566kW (2100hp) R-2800-18W 
engine, were built and flown, and some Hellcats (desig- 





nated F6F-5K) were converted for use as attack drones 
during the Korean War. In all, 12,272 Hellcats were built. 


Right: An F-6F-5 Hellcat is waved off the deck of a US carrier at the 
start of a sortie. The F6F's finest hours came during what would 
become known as the ‘Marianas Turkey Shoot’ in 1944, during which 
it decimated waves of Japanese attack aircraft. 


Type: Naval fighter 


Crew: 1 





Powerplant: one 1491kW (2000hp) Pratt & Whitney R-2800-10W. 
radial engine 


Max speed: 612km/h (380mph) at 7132m (23,400ft) 


Initial climb rate: 908m (2980ft) per minute 


11,369m (37,300ft) 





Max range: 1521km (945 miles) 











' 
Wing span: 13 05m (aate Bin) - 
Wing area: 31 O3m! (334sq ft) 

Length: y 10 24m (33ft Bin) = 

Height: “3.9m (13ft Tin) ’ 








Weights: 4190kg (92381b) empty 


Armament: six 12.7mm (0.5in) MG in wings, or two 20mm (0.79in) 
cannon and four 12.7mm (0.5in), plus provision for two 
453kg (1000Ib) bombs or six 12.7cm (Sin) RPs 
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Lockheed A-29 Hudson 


The main defence against enemy fighters 
was provided by the dorsal turret, a Boulton 
Paul ‘C’ Mk II mounting a pair of Browning 
7.7mm (0.303in) machine guns 








The markings show this to be a Hudson Mk 
VI in service with No 48 Squadron, RAF 
Coastal Command. The squadron was based 
at Gibraltar, flying missions in support of the 
‘Torch’ landings in North Africa 











The Hudson retained the airline-style cabin 
windows of its Lockheed Model 14 forebear. 
The Mk VI could be reconfigured for 
transport or freight usage if required, and 
this happened to many Hudsons in the last 
part of the war. 





Hudsons were powered by either Wright 
Cyclone or Pratt & Whitney Twin Wasp: 
radial engines. The Mk VI used the Twin 


One of the three antennae for the ASV radar Wasps. The scoop above the engine is for 
system fitted to the Hudsons from 1940 the carburettor, while the intake under the 
onwards. The radar could detect surfaced U- engine is for air to cool the oil 


boats in bad weather or at night 
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A loop antenna on the top of the fuselage 
was used for the direction-finder. Behind 
this was an astrodome used for taking 
sextant readings. 





The Mk VI could carry 454kg (1000Ib) of 
bombs or other stores in the bomb bay. The 


anti-submarine bomb was the most common 


weapon, but other stores include float 
markers (seen here) used to indicate the 
position of U-boats. 


The flight deck contained the pilot and co- 

pilot sitting side-by-side. The co-pilot's seat 
could fold down to give access to the nose 
section during flight. The radio operator sat 
directly behind the pilot. 


In the roof of the glazed section were two 
7.7mm (0.303in) machine guns which were 
fired by the pilot. The Mk VI also had 
provision for rockets to be mounted under 
the wings 





The glazed nose section was occupied by 
the navigator, who had a seat and table for 
his charts. Under his seat was a flat pane 
window for bomb-aiming 
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The Lockheed Hudson was a military version of the 
Lockheed Model 14 twin-engined commercial airliner, 
one of the success stories of the late 1930s. It was devel- 
oped at short notice in 1938 to meet a British requirement 
for a maritime reconnaissance aircraft to replace the Avro 
Anson in the squadrons of RAF Coastal Command, the 
Anson’s range and offensive payload being insufficient for 
anything other than short-range coastal operations. The 
RAF placed an initial order for 200 aircraft, the first of 
which were delivered to No 224 Squadron at Leuchars, 


Type: Maritime reconnaissance aircraft (Mk I) 





Crew: 6 





Powerplant: two 820kW (1100hp) Wright GR-1820-G102A Cyclone 


radial engines 





Max speed: 357km/h (222mph) 





Time to height: 10 mins to 3050m (10,00ft) 





Service ceiling: 6400m (21,000ft) 























Max range: 3154km (1960 miles) 
Wing span: 19.96m (65ft Sin) “ 
Wing area: 51.19m? (551sq ft) 
Length: 13.50m (44ft 3in) 
Height: 3,32m (10ft Sin) = 

' Weights: 5484kg (12,090!b) empty; 8845kg (19,500Ib) max t/o 
Armament: two 7.7mm (0. 303i} fixed forward-firing MG in upper 


part of forward fuselage; two 7.7mm (0.303in) MG in 
dorsal turret, two in beam positions, and one in ventral 
position; internal bomb load of 612kg {13501b) 
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Above: Lockheed Hudson Mk VI in RAF Coastal Command colours in 
1944. The aircraft has ASV radar and eight rockets as armament. By 
this time the Hudson was being phased out in the Atlantic, but it 
served in the Mediterranean until the end of the war. 


Scotland, in May 1939. The first batch of Hudsons came 
by sea (later aircraft were flown to the UK via Iceland once 
that island was secured by Allied forces after the outbreak 
of World War II) and, on arrival, were fitted with Boulton 
Paul dorsal turrets mounting twin 7.7mm (0.303in) 
machineguns. On 8 October 1939, by which time 78 air- 
craft had been delivered to Coastal Command and four 
squadrons were operational with the Hudson Mk I, an air- 
craft of No 224 Squadron shot down a Dornier Do 18 
reconnaissance seaplane off Jutland. This was the first 
German aircraft destroyed by a RAF aircraft operating 
from the British mainland in World War II. 

Lockheed supplied 350 Hudson Is and 20 Hudson IIs 
(the same as the Mk I except for different propellers) 
before introducing the Mk III, an improved version of the 
Mk I with 895kW (1200hp) Wright GR-1820-G205A 
Cyclone engines, ventral and beam gun positions. The 
RAF received 428 of this version, all purchased direct, but 
subsequent aircraft were supplied under Lend-Lease, the 
only other direct purchases being 309 Hudson Vs with 
895kW (1200hp) Pratt & Whitney Twin Wasp engines. 
Lend-Lease aircraft included 382 Cyclone-engined Mk 
IIIAs, 30 Mk IVs and 450 Mk VIs with Twin Wasp engines. 

During 1940, the RAF’s Hudsons were employed mainly 
on maritime reconnaissance over the Norwegian coast, 
following the German invasion in April, in patrolling the 
English Channel during the evacuation of the British 
Expeditionary Force from France in May, and surveillance 
of the French Atlantic ports following their capture by the 
enemy. In January 1941 the first 14 Hudsons were fitted 
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with ASV (Air to Surface Vessel) Mk I radar, after which 
the type was increasingly employed in anti-submarine 
operations. In the far east, the Hudson was operated by 
Nos | and 8 Squadrons RAAF in Malaya, and in December 
1941, following the Japanese invasion, their aircraft were 
involved in a series of fierce attacks on enemy vessels land- 
ing troops at Kota Bharu on the Malayan coast. As a result 
of these determined attacks, it was later revealed that 
15,000 Japanese troops had been killed at the beachhead, 
many of them following when the freighter Awagisan 
Mary exploded. No 1 Squadron lost eight aircraft in the 
attacks, the remaining five being evacuated to Kuantan, 
240km (150 miles) to the south. In February 1942, the 
Australian Hudson squadrons were in action against 
Japanese convoys en route to invade Sumatra and Java. 
During these operations, reports persisted that the 
Japanese were using captured Hudsons to drop para- 
troops. In fact, the aircraft involved were Kawasaki Ki 56s, 
a transport which, like the Hudson, was developed from 
the Lockheed 14. The Ki 56 was codenamed ‘Thalia’ by the 
Allies and was first used in Sumatra. 

In the North Atlantic, one of the Hudson’s most famous 
actions occurred on 27 August 1941, when the German 
submarine U-570 was attacked and damaged by an aircraft 
of No 269 Squadron (Sqn Ldr J. Thompson) off Iceland. 
The Hudson circled the U-boat, which was unable to dive, 
until its crew indicated that they wished to surrender. A 
Catalina relieved the Hudson and the submarine was 
towed to Iceland by an armed trawler. 


The Hudson also served in USAAC/USAAEF colours as 
the A-28 (the Twin Wasp version) and A-28 (the Cyclone 
version). The USAAC took delivery of a total of 82 A-28s 
and 418 A-29s between 1941 and 1942, 20 A-28s subse- 
quently being transferred to the US Navy as the PBO-1. 
On 1 March 1942, a PBO-1 Hudson of VP-82 (Ensign 
William Tepuni, USNR) attacked and sank the submarine 
U-656 south-west of Newfoundland; this was the first 
German U-boat sunk to US forces during World War II. In 
July 1942, a Hudson of the same squadron sank the U-701 
off the eastern coast of the United States. RAF Hudsons 
accounted for at least five U-boats between 1942 and 1943, 
during the height of the Battle of the Atlantic. 

Hudsons were also used for clandestine operations, 
landing parties of agents in France and bringing them out 
again. No 161 (Special Duties) Squadron used several 
Hudsons in this capacity until the end of the war, latterly 
dropping supplies to agents in Germany itself. Three 
Hudsons were shot down on the night 20/21 March 1945, 
possibly destroyed in error by Allied nightfighters. 
Hudsons were also used for similar missions over Burma 
by No 357 (Special Duties) Squadron, which flew many 
successful sorties for comparatively small loss. The 
Hudsons operated mainly from Dum Dum in India. 


Below: A Lockheed A-28, belonging to the US Army Air Corps, in 1941. 
Although the A-28/29 performed well in the light bombing role, it 
would be as the maritime patrol Hudson that this type was most effec- 
tive, when it really came into its own. 
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Martin B-26 Marauder 


Two pilots sat side-by-side on the flight The radio room was situated behind the 
deck, although sometimes the co-pilot's seat flight deck. It was considered to be the 
was removed to reduce weight. The strongest part of the aircraft, and the crew 
fuselage below the cockpit shows that this would congregate there in an emergency. 


aircraft has performed no less than 88 


Say combat missions. 






The bombardier/gunner occupied the 
extreme section of the nose, a small tunnel 
connecting him to the flight deck. He had 
the controls for the bomb bay doors and 


weapon selector panel 


The B-26 had four M4 fixed forward-firing : 
12.7mm (0.5in) machine guns attached to 
the fuselage, with 200 rounds per gun. 
These were fired by the pilot, who pressed a 
button on his control wheel 
The B-26 was the first aircraft to have an 
all-electrical release system. The usual 
bomb load of the aircraft was 1360—-1815kg 
(3000—4000!b) 
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The B-26's dorsal turret was a Martin 250CE 
mounting a pair of 12.7mm (0.5in) machine 
guns, The waist positions were also 
equipped with a single machine gun each 







The markings show this B-26B to come from 
the 441st Bomb Squadron of the 320th 
Bomb Group, 42nd Bomb Wing, belonging to 
the 12th Air Force, based in Italy in 1944. 


The Bell rear turret mounted a pair of 
12.7mm (0.5in) machine guns, with 400 
rounds per gun 


The B-26B was powered by a pair of Pratt & 
Whitney R-2800-43 radial engines. The top 
intakes on the cowling are for the 
carburettor, while the chin intake is for 
cooling the engine oil 
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One of the most controversial Allied medium bombers of 
World War II, at least in the early stages of its career, the 
Glenn L. Martin 179 was entered in a US Army light- and 
medium-bomber competition of 1939. Its designer, 





Peyton M. Magruder, placed the emphasis on high speed, 
producing an aircraft with a torpedolike fuselage, two 
massive radial engines, tricycle undercarriage and stubby 
wings. The advanced nature of the aircraft’s design proved 
so impressive that an immediate order was placed for 201 
examples off the drawing board, even without a prototype. 


It was a configuration that was to result in an exception- 





ally high accident rate, created in the main by 
inexperienced pilots handling a fast, unfamiliar and 
unusually heavy aeroplane, which had dangerously high 
wing loading and rather vicious single-engined flying 
characteristics. 

The first B-26 flew on 25 November 1940, powered by 
two Pratt & Whitney R-2800-5 engines; by this time, 
orders for 1131 B-26A and B-26B bombers had been 
received. The first unit to rearm with a mixture of B-26s 
and B-26As was the 22nd Bombardment Group at Langley 


Right: The Martin B-26 Marauder was one of the most important tacti- 
cal bombers of World War Il. In the Pacific, because of its high speed 
and ability to make surprise low-level attacks on Japanese island 





bases, it was a constant thorn in the enemy's side. 


Type: Medium bomber 


Crew: 7 





Powerplant: two 1491kW (2000hp) Pratt & Whitney R-2800-41 radials 





Max speed: 510km/h (317mph) 





Time to height: 12 mins to 4750m (15,584ft) 


Service ceiling: 7165m (23,507ft) 





Max range: 1850km (1150 miles) 




















Wing span: 19.81m (65ft) a 
Wing area: 55.93m’ (602sq ft) 4 
Length: 17.75m (58ft 3in) 
Height: 6.04m (iatt Bin) 

* Weights: 10,152kg (22,3801b) empty; 15,513kg (34,2001b) max t/o 
Armament: two Taam (0:303in) MG (one each in nose and ventral 


positions), or two 12.7mm (0.5in) MG in beam positions 
instead of ventral gun; two 12.7mm (0.5in) MG in 
dorsal and two in tail turrets; maximum bomb load of 
2359kg (5200Ib) 
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Above: A number of Martin B-26s line up at the start of a sortie from an 
English airfield. The Martin B-26 would suffer serious losses to enemy 
ground fire during the early low-level attacks which it conducted on 
targets in the Low Countries. 


Field in February 1941, The 22nd BG was still the only B-26 
unit when war broke out in the Pacific, and between 
December 1941 and January 1942 it moved to Muroc, 
California, to carry out anti-submarine patrols off the 
west coast of the USA. It then moved to Australia, where it 
became part of the US Fifth Air Force, attacking enemy 
shipping, airfields and installations in New Guinea and 
New Britain. It carried out its first attack, a raid on Rabaul, 
on 5 April 1942. During the Battle of Midway, four B-26As 
of the 22nd and 38th BG attacked units of the Japanese 
fleet with torpedoes. The 22nd BG used B-26s exclusively 
until October 1943, when some B-25s were added. In 
February 1944 it became a heavy bombardment group, 
equipped with B-24s. 

The next variant, the B-26B, had uprated engines and 
increased armament. Of the 1883 built, all but the first 641 
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aircraft featured a new extended-span wing and taller tail 
fin. The B-26B made its debut in the European Theatre in 
March 1943, when the 322nd Bombardment Group 


deployed to Great Saling, x, and began training for 


low-level attack missions. The group flew its first combat 





mission, an attack on a power station near Ijmuiden, 





Holland, on 14 May 1943; this was unsuccessful, either 
because the delayed-action bombs were defective or 
because the enemy was able to disarm them in time, so a 
second low-level attack on the same objective was 
mounted on 17 May. The raid was a disaster; of the 11 
Marauders that set out, 10 were lost to flak and fighters. As 
a result, it was decided that the B-26 was unsuitable for 
low-level attacks against strongly defended targets. 
Following additional training, all B-26 units in the 
European Theatre were reassigned to the medium-level 
bombing role, which they fulfilled magnificently until the 
end of the war in both north-west Europe and Italy. 

The B-26C, of which 1210 were built, was essentially 
similar to the later B-26B models. These were succeeded 
by the B-26F (300 built), in which the angle of incidence 
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Below: A Martin B-26B-40 of the 320th Bombardment Group which 
was based at Decimomannu, Sardinia, in the summer of 1944, The 
Marauder was widely used in Italy, since its high speed and agility 
made it suitable for medium-level attacks. 





(ie. the angle at which the wing is married to the fuselage) 
was increased in order to improve take-off performance 
and reduce the accident rate, which was still unacceptably 
high. The final model to be produced was the B-26G, 
which differed from the F model in only minor detail; 950 
of these were built. 

The B-26 saw service in the Aleutians in 1942, and in the 
Western Desert, where it served with the RAF Middle East 
Command as the Marauder Mk I (B-26A), Marauder Mk 
IA (B-26B), Marauder Mk II (B-26F) and Marauder Mk 
III (B-26G). Only two RAF squadrons, Nos 14 and 39, 
used the Marauder; No 14 Squadron exchanged its 
Blenheims for Marauder Mk Is in August 1942 and used 
all variants until September 1944, while No 39 Squadron 
equipped with Marauder IIIs in February 1945 and 
retained them until September 1946. The total number of 
Marauders delivered to the RAF included 52 Marauder Is 
and IAs, 250 Marauder IIs and 150 Marauder IIIs, The 
Marauder was also used extensively by the Free French Air 
Force and the South African Air Force. The Free French 
B-26 squadrons played a prominent part in the Allied 
invasion of southern France in August 1944, subsequently 
providing tactical support for French units of the US 
Seventh Army on its drive into Germany. The Marauder’s 
high speed and agility made it an excellent aircraft for 
penetrating heavy enemy defences, and although its 
unwanted reputation as a ‘widow maker’ clung to it 
throughout its operational career, its combat loss rate was 
less than 1 per cent. 

Many Marauders were completed or converted as AT-23 
or TB-26 trainers for the USAAF and JM-1s for the US 
Navy, some being used as target tugs. Total production was 
4708 aircraft. 

















North American B-25 Mitchell 










The B-25 was flown by a crew of two, with 

the co-pilot doubling up as a navigator. Later 
versions of the B-25 with fuselage guns had 
a reflector sight fitted in the cockpit 


The extensively-glazed nose was home to 


the bombardier/gunner, who was equipped The B-25C and B-25D were powered by a 
with a Norden bombsight. There were also pair of Wright R-2600-13 14-cylinder, two- 
two machine guns, one fixed to fire directly row radial engines 


forward, the other on a flexible mount and 
aimed by the bombardier. 


The bomb bay was short and narrow, but 
reached nearly the full height of the 
fuselage. Bombs were held in side-by-side 
vertical racks. 
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Rear protection for the B-25 was provided by 
a Bendix turret mounting two 12.7mm (0.5in) 
machine guns. The later B-25J had the 
dorsal turret moved forward, and a separate 
tail turret added. 








The empty rear fuselage could carry 
equipment. In later models of the B-25 waist 
guns were carried to improve protection 


Mitchells operating in the desert had a 
sand-coloured camouflage scheme to match 
their surroundings. 





The tail markings show this to be a B-25D 
Mitchell built in Dallas, Texas, and serving 
with the 340th Bomb Group of the USAAF in 
North Africa in 1943. 
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One of the most important US tactical warplanes of World 
War II, the North American B-25 was designed as a tacti- 
cal bomber, but found a valuable second role as a potent 
anti-shipping aircraft in the Pacific Theatre. The type was 
begun as a private venture in 1938, when North America 
reasoned that the USAAC would soon need a new, modern 
attack bomber. The prototype, bearing the company desig- 
nation NA-40, flew for the first time in January 1939, in 
the same month that the USAAC issued a definitive 
requirement; this resulted in the NA-40B, a modified ver- 
sion which in turn was developed into the NA-62. This 
version was ordered into production as the B-25. The NA- 
62 flew on 19 August 1940 and the first batch of 24 initial 
production aircraft was delivered from February 1941, 


Type: Medium bomber (B-25D) 





Crew: 5 


two 1268kW (1700hp) Wright R-2600-13 18-cylinder 
two-row radial engines 


Powerplant: 





Max speed: 457km/h (284mph) 


Time to height: 16 mins 30 secs to 4570m (14,993ft) 





Service ceiling: 6460m (21,200ft) 











Max range: 2454km (1525 miles) with a 1452kg (32001) bomb load 
Wing span: 20 60m (67 éin} ~ 
Wing area: 56. e7me (610 a ft) z 
Length: 16. 12m (62ft Sin) — 

_ Height: 482m (154 10in) 
Weights: 9208kg (20,3001b) empty Le 
Armament: two 12.7mm (0.5in) trainable forward-firing guns in 


nose position, two 12.7mm (0.5in) trainable 
MG each in dorsal and tail turrets; internal and 
external bomb/torpedo load of 1361kg (3000Ib) 
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Above: A North American B-25 Mitchell aircraft decked out in a curi- 
ous mixture of markings. The aircraft is carrying a Royal Air Force fin 
flash, while also retaining the insignia of the USAAF. The B-25 was 
used by both the RAF and the USAAF. 


further deliveries comprising 40 B-25As and 120 B-25Bs, 
the former with self-sealing tanks and the latter with 
dorsal and ventral turrets but no tail gun position, Some 
early concerns were expressed by pilots regarding the 
type’s often tricky handling qualities, but these were soon 
dispelled and the B-25 began to have a notable impact on 
the air war. 

On 16 April 1942, the Mitchell leapt into the headlines 
when the aircraft carrier USS Hornet, from a position at 
sea 1075km (668 miles) from Tokyo, launched 16 B-25Bs 
of the 17th AAF Air Group, led by Lt Col J.H. Doolittle, for 
the first attack on the Japanese homeland. All the B-25 
crews bombed their assigned targets in the Tokyo, 
Yokosuka and Osaka-Kobe areas and then diverted to 
China, where they planned to land; this was frustrated by 
bad weather, and most baled out. Of the 80 aircrew mem- 
bers who took part, 10 were killed, either accidentally or as 
a result of falling into enemy hands in China, and 15 were 
injured. The Tokyo raid had far-reaching consequences; as 
a direct result, Admiral Yamamoto, the Japanese Naval 
Commander-in-Chief, launched an ambitious plan to 
extend the eastern perimeter of the Japanese conquests in 
the Pacific and bring the US Pacific Fleet to battle. It was a 
policy that was to have disastrous consequences for the 
Japanese a few weeks later, in June 1942. USAAF Mitchells 
operated effectively against Japanese forces in New 
Guinea, carrying out low-level strafing attacks in the wake 
of Allied bombing operations. 

The B-25B was followed into service by the virtually 
identical B-25C, 1619 of which were built at North 
American’s Inglewood plant, and B-25D, with uprated 
engines, an autopilot, external hardpoints for one 907kg 
(2000Ib) torpedo or eight 113kg (2501b) bombs, provision 
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Above: B-25 Mitchells bombing a target in Italy. In the tactical bomber 
role, the B-25 was superb, but it was found that the B-25H version, 
with a heavy nose armament and rocket projectiles, was equally as 
effective in the anti-shipping role. 


for forward-firing machineguns in packs attached to the 
sides of the forward fuselage and, in later aircraft, 
increased fuel capacity. North American’s Kansas City fac- 
tory produced 2290 B-25Ds. The two variants were used in 
most theatres of war, and 533 B-25C/D aircraft were deliv- 
ered to the RAF as Mitchell Mk IIs to supplement an 
earlier delivery of 23 Mitchell Mk I (B-25B) aircraft. Eight 
squadrons of the RAF’s No 2 Group, including two Dutch 
and one Free French, used the Mitchell. Their first opera- 
tional use by the RAF was on 22 February 1943, when Nos 
90 and 108 Squadrons attacked oil installations at 
Terneuzen, Holland. 

The dedicated anti-shipping version of the Mitchell was 
the B-25G, 405 of which (including five B-25C conver- 
sions) were produced. Developed for use in the Pacific 
Theatre, the B-25G had a four-man crew and was fitted 
with a 75mm (2.95in) M4 gun in the nose, adding to its 
already powerful nose armament of four 12.7mm (0.5in) 
guns. The follow-on variant, the B-25H (1000 built) had a 
lighter 75mm (2.95in) gun, eight 12.7mm (0.5in) fixed 


forward-firing machineguns, six 12.7mm_ (0.5in) 
machineguns (two each in the dorsal and tail positions 
and one in each of the two new beam positions), and pro- 
vision for eight 127mm (5in) rockets under the wings. The 
4318 examples of the next variant, the B-25J, featured 
either a glazed B-25D nose or, in later aircraft, a ‘solid’ 
nose with eight 12.7mm (0.5in) machineguns. The RAF 
took delivery of 313 B-25Js as the Mitchell III, and 458 B- 
25Js were transferred to the US Navy from 1943, these 
aircraft being designated PBJ-1H. They were used primar- 
ily by the US Marine Corps, taking part in many air 
attacks on stubborn Japanese targets such as Rabaul, 
which held out until the end of the war. The first attack by 
USMC Mitchells (Marine Bombing Squadron 413) was 
made on 15 March 1944, marking the type’s combat debut 
in Marine Corps hands and the last on 9 August 1945. 

The Soviet Union also took delivery of 862 Mitchells 
under Lend-Lease, eight more being destroyed in acci- 
dents during their delivery flights. Total production of all 
Mitchell variants was 9816 aircraft. Surplus B-25s were 
widely exported after World War II and the type contin- 
ued to serve for many years. Customers included Brazil 
(29), China (131), and the Netherlands (249). The USAF 
used converted Mitchells as staff transports, the last one 
being retired in May 1960. 
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North American P-51 Mustang 
lj *] 





The markings show that these aircraft are 
P-51B-5s belonging to the 334th Squadron of 
—— the 4th Fighter Group. 
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The Mustang was originally powered 
by the Allison V-1710 engine, but from 
the P-51B onwards it mounted a 
Packard V-1650-3, a licence-built 
version of the famed Rolls-Royce 
Merlin, which greatly improved the 

‘ aircraft's performance 










In the P-51B the pilot sat in a framed cockpit 
with a hinged canopy and a cutaway fairing 
to improve rear visibility. From the D-series 
onwards a teardrop canopy was fitted that 
gave much improved vision. 






P-51Bs were armed with four 12.7mm (0.5in) 
machine guns in the wings, and could also 
carry an external bombload of 907kg 
(20001b). The D-series Mustang introduced 
an extra pair of guns on the wings. 








The radiator intake was a identifying feature 
on the Mustang. The intake provided cooling 
air to a large radiator set just behind the 
trailing edge, and also to the oil cooler. 
There was a flap at the rear of the fairing 
for dumping excess air. 


The P-51 had very good fuel economy due to 
its low fuel consumption and clean 
aerodynamics, which gave it long range 
Drop tanks were used to extend its range, 
allowing the Mustang to escort bombers all 
the way to Berlin 
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WARPLANES OF 


he North American P-51 Mustang was initially produced 
in response to a 1940 RAF requirement for a fast, heavily- 


armed fighter which was able to operate effectively at 





altitudes in excess of 6100m (20,000ft). North American 
built the prototype in 117 days, and the aircraft, which was 
designated NA-73X, flew on 26 October 1940. The first of 
320 production Mustang Is for the RAF flew on 1 May 
1941, powered by an 820kW (1100hp) Allison V-1710-39 
engine. RAF test pilots soon found that with this power- 
plant, the aircraft did not perform well at high altitude, 
but that its low-level performance was excellent. It was 
therefore decided to use the type as a high-speed ground 
attack and tactical reconnaissance fighter, and it was in 
this role that it entered service with Army Co-operation 
Command in July 1942. The RAF also used its Mustangs in 
the night-intruder role, a task to which the aircraft, with 
its long endurance, was well suited. Somewhat belatedly, 
the USAAF realized the fighter’s potential and evaluated 
two early production Mustang Is under the designation P- 


51. The RAF suggested that the P-51 would perform much 





better as a high-altitude interceptor if it were re-engined 
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with the Rolls-Royce Merlin. However, this suggestion was 
initially ignored and the first two USAAF Mustang vari- 
ants, optimized for ground attack and designated A-36A 
and P-51A, were fitted with Allison engines. The USAAF 
went on to order A-36As, which were delivered between 
September 1942 and March 1943, and 310 P-51As, deliver- 
ies of which started in the spring of 1943. Trials with 
Mustangs fitted with Packard-built Rolls-Royce Merlin 61 
engines showed a dramatic improvement in performance, 
maximum speed being raised from 627km/h (390mph) to 
710km/h (441 mph), and thus production of the Merlin- 
powered P-51B finally got under way in the autumn of 
1942. North American's Inglewood factory manufactured 
1988 P-51Bs, while the 1750 aircraft built at the new Dallas 
plant were designated P-51C, Had the decision been taken 
to install the Merlin engine in a high-altitude interceptor 
version of the P-51 six months earlier, then the American 
daylight bombers would have had the benefit of effective 





long-range escort virtually from the start of their offensive 
against Germany. As things were, it was not until 


December 1943 that P-51Bs of the 354th Fighter Group 
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flew their first operational escort mission from England, 
in which they escorted B-17s to Kiel and back, a round 
trip of 1600km (1000 miles). 

The RAK, which had ordered 1000 P-51Bs under the des- 
ignation Mustang Mk III, began to receive its first aircraft 
early in 1944, the first 36 having been diverted to the US 
Eighth AAF to alleviate the critical shortage of escort 





Above: A CP-51B Mustang of the 325th Fighter Group, Fifteenth Army 
Air Force. Known as the ‘Checkertail Clan’, the 325th Fighter Group 
operated from bases in Italy and was responsible for escorting B-17s 
on deep-penetration missions into Germany. 


fighters. The RAF was not happy with the very poor visi- 
bility from the Mustang’s cockpit, and replaced the 
existing canopy with a streamlined, frameless bubble-type 
hood designed by Malcolm Aircraft Ltd. The canopy was 
also fitted to some of the USAAF’s P-51Cs. North 
American, who tested two P-51Bs with a one-piece sliding 
canopy and cut-down rear fuselage, however, found the 
real solution to the problem. Whereas the P-51B/C had 
been armed with four 12.7mm (0.5in) machineguns with 
1260rpg, the conversions, designated XP-51D-NA, had six 
12.7mm (0.5in) calibre Browning air-cooled machineguns 
with 1880 rounds in a strengthened wing. The aircraft 
were also later fitted with a dorsal fin to compensate for 
the loss of keel surface after the removal of the upper rear 
fuselage. Other refinements in the course of production 
included the addition of two sets of stub rocket launchers 
under each wing to carry 127mm (5in) rockets. The first 
production P-51Ds began to arrive in England in the late 
spring of 1944 and quickly became the standard equip- 
ment of the USAAF Eighth Fighter Command. 

There is no doubt at all that the Mustang won the day- 
light battle over Germany. Operating from bases in 
England and Italy, it provided not only fighter escort for 
the bombers engaged in a two-pronged assault on Hitler's 
Reich; it also hunted the Luftwaffe on its own airfields, In 
the Pacific, Mustangs operating from the captured 


Left: The P-51D Mustang, fitted with its excellent Packard-built 
Merlin engine, was the escort fighter the US Eighth AAF had badly 
needed for so long. Sweeping ahead of the daylight bombers, it 
brought the Luftwaffe’s fighters to battle. 
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Type: Long-range fighter 





Crew: 1 





Powerplant: one 1111kW (1490hp) Packard Rolls-Royce Merlin 
V-1650-7 





Max speed: 704km/h (437mph) at 7620m (25,000ft) 





Time to height: 13 mins to 9145m (30,000ft) 





Service ceiling: 12,770m (41,900ft) 





Max range: 3347km (2080 miles) 





Wing span: 11.28m (37ft) 

















Wing area: 21.65m*(233.2sq ft) 

Length: 9.85m (32ft 3in) 

Height: 3.71m (12ft 2in) 

Weights: 3232kg (7125lb) empty 

Armament: six 12.7mm (0.5in) MG in the wings; provision 
for up to two 454kg (10001) bombs or six 12.7cm (Sin) 
rockets 


Left: Two P-51C Mustangs on a mission over Burma in 1943. Although 
the P-51C retained the troublesome Allison engine, it was an ade- 
quate performer in combat at medium and low level, heights at which 
most of the air action over Burma took place. 


Japanese islands of Iwo Jima and Okinawa were to adopt 
similar tactics from April 1945, when they escorted B-29s 
to their targets and succeeded in neutralizing the 
Japanese air force on the ground. Production totalled 
7956 P-51Ds and 1337 basically similar P-51K (which had 
an Aeroproducts propeller instead of the Hamilton 
Standard unit). Of these aircraft, 876 became Mustang 
IVs with the RAF, and a total of 299 became reconnais- 
sance F-6Ds or F-6Ks. 

The fastest Mustang version, which saw service in the 
Pacific towards the end of the war, was the P-51H, with a 
top speed of 784km/h (487mph). The P-51H owed its ori- 
gins to the XP-51F, XP-51G and XP-5]J, all of which were 
experimental lightweight versions of the Mustang with a 
laminar flow wing designed to a British requirement. The 
P-51H was the production lightweight Mustang, and a 
total of 555 were built. 

The Mustang continued to serve with some 20 air forces 
around the world for years after the end of World War II, 
and gave valiant service during the early months of the 
Korean War with US, Australian, South African and South 





Korean air units. 


Northrop P-61 






The dielectric nose cone covered the P-61's 
SCR-720 radar dish antenna. The radar was 


used to seek out targets in the night sky. 


| 
The pilot sat in the front cockpit. He had a 


reflector 





ight for the 20mm (0.79in) cannon 





ventral t under the fuselage. On 
the outside of his cockpit are radar receivers 
for picking up the radar return 
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The radar operator sat in the upper forward 
position. An oscilloscope display was 
mounted in the cockpit for the SCR-720 
radar. He also controlled the forward firing 
of the gun turret, and his seat could swivel 
through 360° 


The P-61 was powered by a pair of Pratt & 
Whitney R-2800-65 Double Wasp 18 
cylinder two row radial engines. Air intakes 


either side of the engines provided air for 
the heater (inner intakes) and the intercooler 
and supercharger (outboard intakes). 


The dorsal turret mounted four 12.7mm 
(0.5in) Colt-Browning machine guns, each 


with 560 rounds. It could rotate through The rear gunner was located in a separate, 
360° and the guns could be elevated heavily-glazed compartment to the rear of 
However it was usually locked in a forward- the turret. He was responsible for protection 
firing position of the rear hemisphere, and like the radar 
ee Operator was equipped with a swivelling 


seat. He was also responsible for the radios 








The markings show this aircraft to be a P. 
61B Black Widow of the 548th Night Fighter 
Squadron of the 7th Air Force, operating in 


the Pacific in 1945. 





The Black Widow had four forward-firing 
20mm (0.79in) cannon in a ventral bulge 
under the fuselage. Each gun had 200 
rounds of ammunition, The P-61 could also 
carry 2904kg (6400Ib) of stores on four 
underwing hardpoints. 


WARPLANES OF WORLD WAR II 


At the time of the Japanese attack in December 1941, the 
United States Army Air Corps had no specialized night- 
fighter. In fact, scant thought had been given to 
nightfighting at all until the late summer of 1940, when Lt 
Gen Delos C. Emmons, commanding general of GHQ Air 
Corps, visited Britain and saw at first hand the threat 
posed by night bombers. As a result of his recommenda- 
tions, the USAAC drew up preliminary specifications for a 
nightfighter and passed them to the Northrop Company, 
which at that time was working on a nightfighter design 
on behalf of the British Purchasing Commission in the 
USA. The design then taking shape involved a radar- 
equipped aircraft with a crew of two, heavy armament and 
long endurance, so that incoming bombers could be inter- 
cepted long before they reached their targets. Before 
negotiations could begin with the British on construction 
of a prototype, the USAAC stepped in and virtually com- 
mandeered the project, although British involvement was 
maintained for the time being; the RAF relinquished its 
interest when the Bristol Beaufighter began to prove its 
worth in the night-defence role. 

In January 1941 Northrop was contracted to construct 
two protypes under the designation XP-61, and produc- 
tion contracts totalling 573 aircraft were issued within the 


next 13 months. The first prototype flew on 21 May 1942, 
but it was to be another 18 months before the first pro- 
duction P-61A Black Widow aircraft appeared. The first 37 
aircraft featured a remotely controlled dorsal turret with 
four 12.7mm (0.5in) guns in addition to four fixed 20mm 
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(0.79in) cannon in the belly, but airflow instability caused 
its deletion from the 38th aircraft onwards, The P-61 was 
fitted with a Westinghouse SCR-270 Al radar, which had a 
British magnetron. The 421st NFS (18th Fighter Group) 
was the first to rearm with the new type, operating from 
Mokmer in New Guinea, and on 7 July 1944 one of its air- 
craft scored the first P-61 victory in the South-west Pacific 
by shooting down a Mitsubishi Ki 46 Dinah over Japan 
island. Early P-61A operations were plagued by unservice- 
ability of the aircraft’s Pratt & Whitney R-2800-65 
engines, and after 200 P-61As had been built, production 
switched to the P-51B, of which 450 were built. This ver- 
sion was modified for night-intruder operations, being 
capable of carrying up to four 726kg (1600Ib) bombs or 
four 1136-litre (300 US gal) drop tanks under the wings. 
Some units adapted their aircraft locally to carry eight 
127mm (Sin) rockets in order to carry out night attacks 
on Japanese shipping. 

The 421st NFS, which was joined in the theatre at later 
dates by the 418th and 547th NFS, moved to Tacloban, 
Leyte, on 25 October 1944, and on 29 November the Black 
Widows were ordered to make a night attack on a Japanese 
convoy in Leyte Gulf. The convoy, consisting of two escort 
destroyers and a number of smaller vessels, was heading 


Below: Although it did not possess the performance or the firepower 
of the German He 219 Uhu, the P-61 Black Widow was nevertheless 
still an immensely potent and impressive nightfighter. This aircraft 
was also to prove very effective as an intruder. 
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Above: \n addition to its primary role, the P-61 was widely used to 
conduct night attacks against enemy shipping which was stationed 
in the Pacific Theatre. Post-war, the P-61 Black Widow would be 
replaced by the F-82 Twin Mustang. 


towards Ormoc to land reinforcement troops and sup- 
plies. The convoy was duly harassed throughout the night, 
preventing the landing of its troops, and US surface forces 
sank one of the destroyers at daybreak. In the Central 
Pacific, the US Seventh Air Force had three Black Widow 
squadrons, the 6th, 548th and 549th. The last two arrived 
in the theatre on 7 and 24 March 1945 respectively, being 
based on Iwo Jima. The 548th NFS soon moved up to Iwo 
Jima to provide forward air defence and also to carry out 
night-intruder operations over Kyushu, scoring five kills 
during these operations; the 549th remained on Iwo Jima, 
sending detachments to Saipan and Guam as required. 

There were two Black Widow squadrons in the China- 
Burma-India (CBI) Theatre. The first was the 426th NFS, 
which was activated on | January 1944 at Hammer Field, 
California, and arrived at Chengtu, China, under 
Fourteenth Air Force command on 5 November 1944. It 
operated from a number of bases thereafter, mostly in the 
night ground-attack role, as there was virtually no air 
opposition. The other was the 427th NFS, which was acti- 
vated on | February 1944 and deployed to Myitkyina, 
Burma, in December by way of Italy and India. During the 
next few months, under the command of the Tenth and 
later the Fourteenth Air Force, the 427th flew 73 defensive 
patrols without encountering a single enemy aircraft and 
so its aircraft were modified to carry bombs and rockets 
for intruder operations against Japanese troop concentra- 
tions and supply dumps. A detachment at Kunming, 
China, carried out similar work. 

In the European Theatre, P-61As were issued to the 
422nd NFS at Scorton, Yorkshire, in May 1944, followed 
by the 425th at Charmy Down. Their task was to provide 
night protection for the American sectors of the 


Normandy invasion, which took place on 6 June 1944. 
Before departing for the continent the two squadrons flew 
some sorties against V-1 flying bombs, shooting down 
nine of the pilotless aircraft. During night operations over 
north-west Europe, three of the 422nd NFS’s crews 
achieved ‘ace’ status by destroying five enemy aircraft each. 
In Italy, the P-61 was flown by the 414th, 415th, 416th and 
417th NBS, assigned to the Twelfth Air Force, but although 
the 414th managed to claim five victories at night, opera- 
tional flying was severely curtailed by a lack of spare parts. 
The last production version of the Black Widow was the 
P-61C, which had 2088kW (2800hp) R-2800-73 engines; 
41 were built. In the immediate post-war years, P-61s were 
replaced by the North American P-82 Twin Mustang. 








Type: Nightfighter 
Crew: 3 
Powerplant: two 1491kW (2000hp) Pratt & Whitney R-2800-65 


18-cylinder radial engines 
































Max speed: 589km/h (366mph) at 6095m (20,000ft) 

Time to height: 12 mins to 6095m (20,000ft) 

Service ceiling:  10,090m (33,100ft) 

Max range: 4506km (2800 miles) 

Wing span: 20.12m (66ft) 

Wing area: 61.69m" (664sq ft) 

Length: 15.11m (49ft Gin) 

Height: 446m (14ft Gin) 

Weights: 9979kg (22,000!b) empty; 13,472kg (29,7001b) max t/o 
Armament: four 20mm (0.79in) cannon in fuselage belly, fixed to fire 


forward; provision for four 726kg (1600/b) bombs under 
wings; last 250 aircraft armed with four 12.7mm (0.5in) 
MG in’remotely controlled dorsal turret 
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Republic P-47 Thunderbolt 


The size of the Thunderbolt’s engine 
J 





required a large propeller. The P-47 was the 





first US fighter to u four-bladed 
propeller. It had a diameter of 3.71m (12ft 
Zin) and required the aircraft to have 


telescoping undercarriage to provide 


ufficient ground clearance 
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This P-47D was powered by the same 
engine as the P-47C, the Pratt & Whitney R 
2800-21 or -59 which was equipped with 


water injection 


The P-47C and -D both had lengthened 
fuselage to provide space for a 114 lipre (30 
US gal) water tank added behind the engine 


to provide water for water injection 





Like many US fighters, the P-47 had 


controllable cooling gills at the rear of the 
engine cowling to allow more air into the 
engine at low speeds or when the engine 


was running hot 


The pilot sat in a heavily-framed cockpit 

protected by a bullet-resistant windscreen 
and an armour plate in front of and behind 
him, Later Thunderbolts were fitted with a 


teardrop canopy for improved visibility. 


This P-47 was armed with eight 12.7mm 


(0.5in) machine guns, four in each wing, 





with 425 rounds each. Later Thunderbolts 
had underwing pylons added at the cost of a 


pair of guns and reduced ammunition 


This is an early production P-47D built by 
Republic at Farmingdale, New York. The 
aircraft served with 334th Fighter Squadron, 
4th Fighter Group of the 8th Air Force based 
at Debden in England in 1943. 


The supercharger was mounted in the rear 
of the fuselage, giving the P-47 a bulky 


appearance. The exhaust gases were vented 


— behind the supercharger. 
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WARPLANES OF 
One of the truly great fighter aircraft of all time, the 
Republic P-47 Thunderbolt represented the culmination 
of a line of aircraft which had its origin in two 1936 
designs, the Seversky P-35 and P-43, Soon after starting 
the latter project, Alexander Kartveli, chief designer of the 
Republic Aviation Corporation (as the Seversky Aviation 
Corporation became known after Alexander P. de Seversky 


was forced to step down in 1939) also started work on two 


WORLD WAR II 

other aircraft derived from it, the AP-4 and the AP-10. The 
former was fitted with a very poweful radial engine, while 
the latter was designed around the V-12 liquid-cooled 


Allison engine and was conceived as a lightweight fighter. 


Below: Known to its pilots as the ‘Jug’, the Republic P-47 Thunderbolt 
carved out a name for itself as an escort fighter over Europe, and also 
distinguished itself in the ground attack role. 
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Oddly enough, it was from this aircraft that the P-47 
Thunderbolt, the largest, heaviest single-seat fighter of its 
day, was to evolve. 

Kartveli submitted the AP-10 project to the technical 
branch of the USSAC on | August 1939 only to have it 
turned down, with a request that he should develop a 
larger and more powerful version. Kartveli accordingly 
drew up a proposal for two re-designed prototypes, the 
XP-47 and XP-47A, both of which were to be powered by 
the Allison engine. A thorough study of the air combats 
that took place over western Europe in the first months of 
World War II, however, quickly led to a re-appraisal of 
what was required in a modern fighter aircraft in terms of 





Fighter/fighter-bomber (P-47D) 
m 









one 1715kW (2300hp) Pratt & Whitney R-2800-59 radial 
689km/h (428mph) at 9145m (30, 000ft) 

9 mins to 6095m (20,000ft) 

:  12,800m (42,000ft) 

2028km (1260 miles) 

12.43m (40ft 8in) 

27.87m* (300sq ft) 

11.01m (36ft Tin) 

x. 4.32m (14ft 2in) 


4536kg (10,000!b) empty; 8800kg (19,400Ib) max t/o 





six or eight 12.7mm (0.5in) MG in the wings; two 454kg 
(10001b) bombs or 10 rockets 


Above: From the first operational sortie over Europe in April 1943 until 
the end of the Pacific war, Thunderbolts were to fly a staggering 
number of combat sorties: 546,000. During these sorties, they were 
responsible for dropping 134,118 tonnes (132,000 tons) of bombs. 


performance, armament and armour. As far as the former 
was concerned, Kartveli realized that the Allison engine, 
with its mediocre performance at high altitude, would not 
be suitable. He therefore drew up an alternative design 
around the most powerful engine then available, the new 
1491kW (2000hp) Pratt & Whitney Double Wasp radial. 
The new proposal was submitted to the USAAC in June 
1940 as the XP-47B and was immediately accepted, orders 
being placed in September for 171 production P-47Bs and 
602 P-47Cs. Basically the two were similar, but the P-47C 
had a slightly longer fuselage to improve stability. 

The XP-47B, therefore, was the true Thunderbolt proto- 
type, and it flew for the first time on 6 May 1941. 
Numerous teething troubles manifested themselves, some 
examples being the ‘snatching and freezing’ of the ailerons 
at altitudes above 9150m (30,000ft), excessive control 
loads and the jamming of the cockpit canopy at high alti- 
tudes, but these were progressively eradicated, and in 
March 1942 the first production P-47B came off the 
assembly line, with a production type R-2800-21 engine, 
metal-covered control surfaces instead of the fabric-covered 
surfaces of the prototype, a sliding hood instead of the 
original hinged canopy, and several other refinements. 

In June 1942 the 56th Fighter Group began to rearm 
with the P-47, and between December 1942 and January 
1943 it deployed to England, flying its first combat mis- 
sion — a fighter sweep over St Omer — on 13 April 1943. 
During the next two years the 56th Fighter Group was to 
destroy more enemy aircraft than any other fighter group 
of the Eighth USAAF. The 56th’s fearsome motto, Cave 
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Tonitrum (Beware the Thunderbolt) from this point of 
view seems to have been well justified. 

From that first operational sortie over Europe until the 
end of the fighting in the Pacific in August 1945, 
Thunderbolts flew 546,000 combat sorties, dropped 
134,118 tonnes (132,000 tons) of bombs, launched 60,000 
rockets and expended more than 135 million rounds of 
ammunition. In the European Theatre along, from D-Day 
(6 June 1943) to VE Day (8 May 1945), the Thunderbolt 
was credited with destroying 9000 locomotives, 86,000 
railway wagons, and 6000 armoured vehicles. In all the- 
atres of war, its pilots claimed the destruction of 3752 
enemy aircraft in the air and a further 3315 on the ground. 
By the time the 56th Fighter Wing flew its first operational 
sortie in the spring of 1943, huge orders had been placed 
for the P-47D, which was — at first — externally almost 
identical to the P-47C. As time went by, however, so many 
changes were introduced in the P-47D that it differed as 
much from the original P-47D as did that fighter from the 
XP-47B prototype. 

In all, 12,602 P-47Ds were built by Republic in four 
batches, a further 354 being built by Curtiss-Wright with 
the designation P-47Gs. The RAF acquired 354 early- 
model P-47Ds as the Thunderbolt I, while a further 590 
later-model P-47Ds were supplied as the Thunderbolt II. 
All the RAF’s Thunderbolts were assigned to squadrons 
in South-East Asia Command (India and Burma), where 
they replaced the Hawker Hurricane in the ground- 
attack role. 

The next production version was the P-47M, 130 being 
completed with the 2088kW (2800hp) R-2800-57 engine. It 
was built specifically to help combat the V-1 flying bomb 





attacks on Britain. The last variant was the P-47N, a very 
long-range escort and fighter bomber, of which Republic 
built 1816. Overall P-47 production, which ended in 
December 1945, was 15,660 aircraft. About two-thirds of 
these, almost all P-47Ds, survived the war and found their 
way into the air forces of Brazil, Chile, Colombia, 
Dominica, Ecuador, Mexico, Peru, Turkey and Yugoslavia. 
France also used the P-47D in its operations against dis- 
sidents in Algeria during the 1950s, since the Armée de 
lAir had discovered that jet aircraft were unsuitable for 
close support in that particular environment. During 
World War II, the Soviet Union flew 195 P-47s out of the 


203 allocated to her, some having been lost en route. 


Left: This photograph clearly demonstrates how rotund was the shape 
of the P-47. Because of its weight, the aircraft had the capability of 
building up a phenomenal acceleration in a dive, a feature which 





was extremely useful during combat. 
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Vought Corsair 
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The pilot sat in a high position with a bulged 
clear-view canopy. Early Corsairs had limited 
visibility, with the engine blocking the view 
over the nose. In the F4U the engine was 
drooped by 2.5° to improve the pilot's 


forward vision 





The markings of this F4U-5N Corsair show 








that it served with VMF(N) 513 in the Korean 


War. The midnight blue finish was 


ater 
replaced by a matt black with deep red code 


markings to reduce visibility 







This aircraft is armed with eight HVAR air 
to-ground rockets for interdicting enemy 


Iso used 





ground movements. Napalm was 
by the Corsair pilots in Korea 


The F4U-5 and F4U-5N were powered by the 
Pratt & Whitney R-2800 Double Wasp two- 
row 18-cylinder radial engine, which 
dramatically improved their performance 
over earlier, World War II-era Corsairs 


The Corsair had two intakes either side of 
the engine cowling which collected air for a 


two-stage supercharger 






The gun armament of the F4U was four 
= 20mm (0.79in) cannon in the wings, which 


gave it a heavy punch 


= 
The F4U-5N had a APS-19A radar mounted 
on the starboard leading edge. This had a 
130km (80 mile) range for ground mapping, 
but could only pick up an aircraft within five 
— 


kilometres (three miles) 
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In February 1936, the US Navy invited the Chance Vought 
Division of United Aircraft to take part in a design contest 
for a new single-seat, single-engined carrier-borne fighter. 
Under the leadership of Rex B. Beisel, the Vought design 
team presented two proposals: the V-166A, designed 
around the most powerful production engine then avail- 
able, the Pratt & Whitney R-1830 Twin Wasp, and the 
V-166B, powered by the still experimental Pratt & 
Whitney XR-2800-2 Double Wasp. Two months after the 
proposals had been submitted, the US Navy placed a con- 
tract for prototype of the V-166B under the 
designation XF4U-1. 


The Double Wasp engine was fitted with a two-stage 


one 


two-speed supercharger and developed 1342kW (1800hp). 
fo make the maximum use of this power, Hamilton 


Below: The pilot of an F4U Corsair runs up his aircraft's powerful Pratt 
& Whitney radial engine in preparation for take-off. The F4U Corsair 
experienced more than its fair share of troubles in the design stage, 


but went on to become an excellent fighter-bomber. 


OF WORLD 


WAR II 


Type: naval fighter (F4U-1) 


Crew: 


Powerplant: 





Max speed: 


Initial climb rate: 


Service ceiling: 


Max range: 





Wing span: 
Wing area: 
Peegtic 
Height: 
Weights: 


Armament: 


1 


one 1491kW (2000hp) Pratt & Whitney -2800-8 radial 
671km/h (417mph) at 6066m (19,900ft) ’ 
1180m (3870ft) per minute 

11,247m (36,900ft) 4 

1633km (1015 miles) 

12.50m (41ft) 

29.17m* (314sq ft) 

10.17m (33ft 4in) 

4.9m (16ft 1in) 

4074kg (8982\b) empty; 6350kg (14,000Ib) max t/o 


six 12.7mm (0.5in) MG in wings 
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Standard designed what was at that time the largest pro- 
peller ever used by a fighter. This in itself caused some 
problems, because if it were fitted to a low-wing design, a 
very long undercarriage would be needed to provide the 
required 45cm (18in) ground clearance. Vought solved the 
problem by adopting the 
inverted gull-wing platform 
that was to be the F4U’s main 
recognition feature. This per- 
mitted the use of an 
undercarriage of normal 
dimensions and also improved 
visibility for the pilot, which 
was restricted forward by the 
huge engine. The rearward- 
retracting main undercarriage 
members rotated through 90 
degrees to lie flush with the 
wing surfaces. 

The prototype XF4U-1 flew 
for the first time on 29 May 
1940. This aircraft carried an 
armament of one 12.7mm 
(0.5in) machinegun in each 
wing, plus another 12.7mm 
(0.5in) and a 7.62mm (0.3in) 
machine gun in the upper 
decking of the forward fuse- 
lage. This was soon assessed as 
inadequate, so the two fuse- 





lage-mounted were 
removed and two (later four) 
12.7mm (0.5in) guns installed 
in each outer wing. This meant 


that the wing centre section 


guns 





Above: Although it had been designed as a carrier-borne fighter, the 
Corsair operated mainly from bases ashore. Its long nose had the dis- 
advantage of obstructing the pilot's forward view and making 
operations from aircraft carriers extremely difficult. 


integral fuel tanks had to be removed, together with those 
built into the leading edges of the outer wing panels, and 
all fuel stowed in a self-sealing fuselage tank. As this had to 
located as near as possible to the centre of gravity to avoid 
changes in trim as the fuel was used up, the Vought design 
team had no option but to move the cockpit 91cm (3ft) 
aft, which restricted the pilot’s vision even further. One 
consequence of this was that the F4U spent more than half 
its operational career operating from land bases, as the 
restricted cockpit vision made flight deck operations haz- 
ardous. Other modifications included the provision of 
extra armour for the pilot and oil tanks, and the addition of 
transparent panels aft of the pilot’s headrest to improve the 
rearward view. Aileron span was increased to improve the 
rate of roll, IFF (Identification Friend or Foe) equipment 
was fitted, and the 1491kW (2000hp) R-2800-8 engine was 
installed. At an early production stage, the armament was 
upgraded to six 12.7mm (0.5in) machine guns. 

On 2 April 1941, Vought received a contract for 584 air- 
craft, the type to be named Corsair in US Navy service. 
Because of all the required modifications, however, the 
first production aircraft did not fly until 25 June 1942, by 
which time the Brewster and Goodyear companies had 
been designated associated Corsair constructors. The 
former subsequently built 735 aircraft under the designa- 
tion F3A-1 (its contract was cancelled in 1944 because of 
shoddy working practices and other misdemeanours) 
and the latter 3808, designated FG-1. The first Vought- 
built F4U-1 was delivered to the USN on 31 July 1944. 
Carrier trials began in September 1942, and the first 
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Corsair unit, Marine Fighting Squadron VMF-214, was 
declared combat-ready in December, deploying to 
Guadalcanal in February 1943. After trials with VF-12, 
the Corsair became operational with Navy Fighting 
Squadron VF-17 in April 1943, deploying to a land base 
in New Georgia in September. 

The Corsair’s combat career got away to a rather inaus- 
picious start. However, as pilots became experienced in 
flying their powerful new fighter-bombers, they started 
to become formidable opponents. One pilot in particular 
achieved spectacular successes while flying the Corsair; 
he was Lieutenant Bob Hanson, a member of Marine 
Squadron VMF-215, and he rose to fame in the embat- 
tled sky over Rabaul. On 14 January 1944 Hanson fought 
the first of a series of combats that would set a record, 
destroying 5 out of a formation of 70 Zeros that were 
engaged in trying to intercept American bombers. His 
next five sorties over Rabaul netted him one Zero, three 
Zeros, four Zeros, three Zeros and four Zeros, This 
achievement was to bring his score to the impressive total 
of over 20 enemy aircraft, destroyed in a period of only 
17 days. 

Of the 12,681 Corsairs built during World War II, 2012 
were supplied to the Royal Navy, equipping 19 squadrons 
of the Fleet Air Arm; some of these aircraft were diverted 
to equip three squadrons of the Royal New Zealand Air 
Force, operating in the Solomons. The first RN squadron 
to arm with the Corsair I (F4U-1) was No 1830, on 1 June 
1943. RN Corsair squadrons provided cover for Fleet Air 
Arm attacks on the German battleship Tirpitz in 1944, 
and subsequently deployed to the Pacific with a British 
carrier task force in 1945, taking part in the final offen- 
sives against Japan. Corsair variants used by the RN were 
the Corsair II (F4U-1A), Corsair II] (F3A-1) and Corsair 
IV (FG-1). 

Variants of the Corsair included the F4U-1C cannon- 
armed fighter, F4U-1D fighter-bomber, F4U-2 





nightfighter, F4U-3 high altitude research version, and 
F4U-4 fighter. Post-war developments included the F4U-5 
fighter-bomber, F4U-5N nightfighter and F4U-5P photo 
reconnaissance aircraft, all of which gave tremendous ser- 
vice during the Korean War of 1950-53, the F4U-6 (later 
A-1) attack aircraft and the F4U-7, also supplied to the 
French Navy. French Corsairs saw combat during the 


Anglo-French Suez operation of 1956. 


Left: During its combat career, the Corsair was to fulfil a wide variety 
of roles. Post-war developments of the aircraft included the F4U-5 
fighter-bomber, the F4U-5N nightfighter and the F4U-5P photo-recce 
versions, all of which were active in the Korean War. 
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Avro 683 Lancaster 


The Lancaster carried a standard crew of 


seven: pilot, flight engineer, navigator, 





wireless operator, bomb-aimer, mid-upper 
gunner, and a rear gunner. There was only 
one set of flight controls, Aircrew were 
always in short supply — 47,000 were lost on 


Lancaster raids 


The bomb-aimer lay on the padded 
emergency escape hatch. He used the Mk 
XIV bombsight which had a mechanical 
computer to allow for drift, looking through 
an optically flat panel in the nose cone 


When not bomb-aiming, the crew member 


manned the front turret 
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This aircraft was one of the third production 
batch of Lancaster B Mk Is built by 
Armstrong Whitworth at Coventry. It 
operated with No 9 Squadron from June 
1944 to the end of the war. It flew attacks 
on the Tirpitz and shuttle bombing missions 
landing in the Soviet Union, It was retired in 
November 1946. 


The mid-upper turret has been removed from 
this aircraft to accomodate the weight of its 
Tallboy bomb. It was also removed for very 
long range missions 


The Tallboy bomb was designed by Barnes Wallis, 


inventor of the ‘bouncing bomb’ used by the Dambuster 
squadron. The bomb weighed 12,0001b (5443kg) and was 


designed to spin on the way to the ground to ensure 


accuracy. The bomb would penetrate far into the ground 


before exploding, making it the ideal weapon to attack 


the concrete U-boat pens. 


Code letters were used by the RAF to 
identify the aircraft and its squadron. Each 
squadron had a two-letter code (in this case 


WS) and the aircraft were known by single 
letters — here, the letter Y 


The Lancaster | was powered by four Rolls- 
Royce Merlin 26 inline liquid-cooled V12 
engines. The Lancaster Il was equipped with 
14-cylinder Bristol Hercules VI or XVI radial 
engines, to relieve pressure on Merlin 
production. The Lancaster III was powered 
by licence-built Merlin 20/22 engines built 
by Packard Motor Corporation in the USA as 
the Merlin 28 


The original Frazer-Nash tail turret had four 
7.7mm (0.303in) machine guns with 10,000 
rounds of ammunition. The 12.7mm (0.5in) 
Rose turret shown here gave the gunner 
greater range, but a lower rate of fire. Late 
production aircraft had automatic gun laying 
using centrimetric radar. 
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One of the most famous bomber aircraft of all time, the 
Avro Lancaster was developed from the Avro Manchester, 
a design that suffered from the unreliability of its two 
Rolls-Royce Vulture engines. While production of the 
Manchester was in progress, one airframe, BT308, was 
designated a ‘four-engined Manchester’ and fitted with 
four Rolls-Royce Merlin XX engines. This was the first 
prototype Lancaster, which first flew on 9 January 1941 
with triple fins and without ventral or dorsal turrets. (A 
ventral turret was to have been a feature of the Lancaster, 
but was eliminated to provide extra bomb bay space.) 
Before the full test programme was initiated, the aircraft 
was fitted with twin fins on a tailplane spanning 10m 
(33ft), which improved flight characteristics considerably. 
All Manchesters were similarly retrofitted, being desig- 
nated Manchester Mk 1As. The designation Manchester 
Mk 3 was to have been allotted to the four-engined vari- 
ant, but the name Lancaster was adopted instead. A 
further Manchester, L7527, was allocated to the Lancaster 
development programme, and this became the first pro- 
duction Avro Type 683 Lancaster I. All-up weight had by 
this time risen to 29,445kg (65,000Ib), while maximum 
speed was 443km/h (275mph) at 4575m (15,010ft), initial 
rate of climb 76m (250ft) min, and maximum range 
4070km (2530 miles) carrying 3170kg (6988Ib) of bombs. 
The new bomber was to be manufactured for the RAF by a 
consortium of companies comprising Avro, Austin 
Motors, Vickers-Armstrong, Metropolitan Vickers and 
Armstrong Whitworth. 

The first Lancaster, BT308, was delivered to No 44 
(Rhodesia) Squadron at Waddington, Lincolnshire in 
September 1941 for familiarization, and by January 1942 
the squadron had begun to replace its Handley Page 
Hampdens with the type. First operational sortie with 
Lancasters was on 3 March 1942, when four aircraft laid 
mines in the Heligoland Bight. The second squadron to be 
equipped with Lancasters was No 97, and in company 
with No 44, it carried out a low-level daylight raid on the 
MAN factory at Augsburg, Bavaria, which at that time was 
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Above: Lancaster Mk Ill ‘S for Sugar’ of No 467 Squadron, an 
Australian unit operating with RAF Bomber Command. Note the H,S 
radar blister under the fuselage and the tally of missions on the nose. 


manufacturing U-boat diesel engines. Out of the 12 
Lancasters involved in the attack, 7 were lost. Sqn Ldr J.D. 
Nettleton, one of 44 Squadron’s flight commanders, was 
awarded the VC. 








UNITED KINGDOM 


As an insurance against possible interruption in supplies 
of Merlins, it was decided to equip some Lancasters with 
four 1230kW (1650hp) Bristol Hercules 6 (or 16) radials in 
place of the Merlin XX, these aircraft becoming the 
Lancaster Mk II. First prototype Mk II was DT810. 
Production of this variant was turned over to Armstrong 
Whitworth, who produced 300. Several Mks I and II were 
used for experimental work, particularly as engine test- 
beds. One of the Mk I experimental aircraft, ED817, had its 
fuselage underside modified to accommodate development 
rounds of the special mine used in the famous raid by No 
617 Squadron on the Ruhr dams in May 1943. Little modi- 
fication was made during its life to the basic Lancaster 
airframe, a testimonial to its sturdiness and reliability, and 
so very little extra work was necessary when the Mk III 
with Packard-built Merlin engines superseded the Mk 1 on 
the production lines. By this time new navigational and 
radar aids were becoming standard, and the familiar HS 
blister appeared under the fuselage. Deployment of the 





Lancaster III enabled Bomber Command to use first the 
3624kg (8000Ib) bomb, then the 5436kg (12,000Ib) Tallboy, 
and finally the 9966kg (22,000Ib) Grand Slam, recessed in 
the doorless bomb bay. The last Lancaster raid of the war 
was carried out against an SS barracks at Berchtesgaden on 
25 April 1945. During the war, Lancasters flew a total of 
156,192 sorties, dropping 618,380 tonnes (608,612 tons) of 
bombs. Losses in action were 3431 aircraft, a further 246 
being destroyed in operational accidents. At its peak 
strength in August 1944, no fewer than 42 Bomber 
Command squadrons were armed with the Lancaster. 
Towards the end of the war in Europe plans were made 
for the large-scale use of Lancasters and Lincolns against 
Japan, with some Lancasters converted to flight refuelling 


Below: Lancaster Mk | of No 44 (Rhodesia) Squadron which, together 
with No 97 Squadron, was responsible for carrying out the famous 
low-level daylight attack on the MAN Diesel engine factory situated 
at Augsburg, in Bavaria, on 17 April 1943. 
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Left: A fine study of a Lancaster in flight. The grand total of Lancaster 
production was 7374 aircraft, and many of these aircraft continued to 
serve on air-sea rescue and maritime reconnaissance duties long 
after World War Il had come to an end. 


tankers. Flight Refuelling Ltd carried out extensive trials, 
and a great deal of equipment had already been manufac- 
tured when the war ended and the project was abandoned. 

The much-modified Lancasters IV and V became the 
Lincoln Mks I and II. The Mk VI, nine of which were con- 
verted from Mks I and III, was equipped for electronic 
countermeasures. The last production Lancaster was the 
Mk VII, of which Austin Motors built 180. The Mks VIII 
and IX were never built, and the Mk X was a licence-built 
Mk III, 422 being produced by the Victory Aircraft Co of 
Canada. Some Lancasters were converted as RAF and later 
BOAC transports, with faired-over turrets. 

Lancasters remained in service with RAF Bomber 
Command after World War II, until replaced by the Avro 
Lincoln, and RAF Coastal Command used the GR.3 mar- 
itime patrol version until the Avro Shackleton replaced 
this. Avro refurbished 54 Mk Is and 7s and converted 
them to the maritime patrol role for use by France's 
Aéronavale. Total Lancaster production, including all vari- 
ants, was 7374 aircraft. 


Type: Heavy bomber (Mk III) 
Crew: i 








_ Powerplant: four 1223kW (1640hp) Rolls-Royce Merlin 28 or 38 
12-cylinder V-type engines 





Max speed: 462km/h (287mph) 





Initial climb rate: 76m (250ft) per minute 





Service ceiling: 5790m (19,000ft) 





Max range: 2784km (1730 miles) with a 5443kg (12,000!b) bomb load 





Wing span: 31.09m (102ft) 














Wing area: 120.49m* (1297sq ft) 

Length: 21.18m (69ft Sin) 

Height: 6.25m (20ft Sin) 

Weights: 16,783kg (37,000\b) empty; 29,484kg (65,000!b) max t/o 
Armament: two 7. 7mm (0 303in) MG in BE: two 7.7mm 


(0.303in) MG in dorsal turret; four 7.7mm {0.303in) MG 
in tail turret; maximum internal bomb load of 8165kg 
(18,000!b) 





147 


Bristol Blenheim 


The Blenheim Mk IV was powered by a pair 
of Bristol Mercury XV 9-cylinder radial 
engines. They produced 686kW (920hp) of 
power during take-off. Each engine had two 
prominent intakes projecting forward from 
the engine cowl. These were ram air intakes 


for the oil cooler 
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The flight deck had the pilots’ seat on the 
port side. The seat on his right was occupied 
by the navigator when not working in the 
nose. A ring and bead sight gave the pilot 
an rudimentary aiming system for the sole 


forward firing gun. 
> 


The navigator had a chart table and 
instrument panel on the port side of his 
station in the glazed nose. Below this were 
two flat-pane windows for bomb-aiming, 


The rear gunner had a emergency exit hatch 
behind him in the roof of the fuselage. The 
pilot and navigator had sliding panels in the 
cockpit roof, or an escape hatch in the floor 
of the nose section 






which the navigator would also perform. 


Only a small section of the Blenheim’s tail 

fin was fixed, and it had a large full-height 
The rear gunner had two 7.7mm (0.303in) rudder controlled by cables running through 
Browning machine guns in his turret. He the fuselage to the controls in the cockpit. 
was also responsible for aiming the ventral 
gun in the gondola below him. 










This particular aircraft belongs to No 88 
Squadron, indicated by the ‘RH’ code. It is 
shown sometime in late summer of 1941, 
when the squadron was based at RAF 
Attlebridge in Norfolk 





The port wing carried a single fixed-firing 
7.7mm (0.303in) Browning machine gun. The 


As a result of the losses in France in 1940, ammunition for the gun was housed in a 
the Blenheim was fitted with a 7.7mm tank in the wing. Fuel was also carried in 
{0.303in) machine gun in its ventral gondola the wing, either side of the engine nacelles. 


to give added protection against fighters. 
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In 1933 Frank Barnwell, Chief Designer with the Bristol 
Aeroplane Company, announced a proposal for a light 
high-speed passenger aircraft, the Bristol Type 135. The 
machine would carry up to eight passengers inside an all- 
metal cantilever stressed skin fuselage, power being 
provided by two 500hp nine-cylinder Bristol Aquila I 
radial engines. The proposal was supported by Lord 
Rothermere, owner of the Daily Mail newspaper, who saw 
the Type 135 as an ideal means of transporting business 
executives rapidly between the major cities of Europe. The 
only real snag was that the Type 135 lacked sufficient 
range to meet Lord Rothermere’s requirements, so Bristol 
re-engined the design with 640hp Bristol Mercury VI radi- 
als. Detailed design work on the prototype, now 
designated Bristol Type 142, began in April 1934, funded 
by Lord Rothermere, and the aircraft flew for the first time 
on 12 April 1935. 

The prototype’s performance proved to be even better 
than expected, prompting the RAF to ask if they could 
borrow it for evaluation. The Type 142, named Britain 
First, duly arrived at Martlesham Heath, the Aeroplane 
and Armament Experimental Establishment, in June 1935, 
and in July the RAF serial number K7557 was applied to it. 
A civil registration, G-ADCZ, had been allocated, but was 
never used. During flight testing, the Type 142 reached a 
speed of 458km/h (285mph) fully laden, and achieved a 
top speed of 494km/h (307mph). It was an impressive per- 
formance, and in August 1935 the Air Ministry issued 
Specification B28/35, covering the conversion of the air- 


craft to the bomber role under the designation Type 
142M. Major modifications were necessary, including rais- 
ing the wing from the low- to mid-wing position to make 
room for an internal bomb bay, and widening the nose 
section to accommodate both pilot and observer/bomb 


aimer. Defensive armament comprised a single 7.7mm 
(0.303in) Lewis machine gun in a power-operated dorsal 
turret; the thinking was that the aircraft was fast enough to 
out-run any contemporary fighter. A Browning 7.7mm 
(0.303in) was also installed in the port wing leading edge 
and fired by the pilot. The modified aircraft was desig- 
nated Bristol Type 142M. 

In September 1935 the Air Ministry placed an initial 
order for 150 aircraft under the service designation 
Blenheim Mk I, to be powered by 626kW (840hp) 
Mercury VIII radial engines. The first of these, K7033, 
went to Martlesham Heath in June 1936 to serve as the 
development prototype. When the test programme ended 
in December 1936 the RAF ordered full-scale production 
of the Blenheim Mk I and awarded Bristol a contract for 
another 434 aircraft. The first Blenheims were delivered to 
No 114 Squadron in March 1937; 1280 Mk Is were built in 
total, and of these 1007 were on RAF charge at the out- 
break of World War II. These included 147 completed as 
Mk IF fighters, fitted with a ventral gun pack with four 
Browning machineguns; some were later equipped with AI 
radar and served as interim nightfighters in the autumn of 
1940. By the time war broke out, however, most of the Mk 
I bombers were serving in the Middle and Far East, the 
home-based squadrons having rearmed with the 
improved Blenheim Mk IV. Twelve Blenheims were sup- 
plied to Finland (which built an additional 55 between 
1941 and 1944), 13 to Romania and 22 to Yugoslavia, 
where a further 48 were built under licence by Ikarus. 


Below: Bristol Blenheims flying in formation. Although it was fast and 
effective when it first entered service, the Blenheim was outclassed 
as a day bomber by the outbreak of World War Il, and it would suffer 
heavy losses during the Battle of France. 
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Above: Bristol Blenheim Mk | of No 84 Squadron, 1941. This unit 
fought in the Greek campaign and was afterwards deployed to the 
Middle East and then India. It used Blenheims until June 1942, when it 
re-armed with the Vultee Vengeance. 


The Blenheim Mk IV evolved from the Bristol Type 149, 
developed to Air Ministry Specification 11/36, which 
called for an interim reconnaissance bomber for RAF 
Coastal Command in order to bridge the gap between the 
obsolescent Avro Anson and the Bristol Beaufort torpedo- 
bomber. In the event, the Lockheed Hudson filled the gap, 
so the Type 149 prototype, K7072, was released to the RAF. 
The aircraft was basically a Mk I airframe with two 742kW 
(995hp) Mercury XV radials driving de Havilland three- 
blade variable pitch propellers, extra fuel tankage and a 
much re-designed, lengthened nose. By 3 September 1939 
the RAF had 197 Blenheim IVs on strength, and on the 
second day of the war, aircraft of Nos 107 and 110 
Squadrons from Marham, Norfolk, carried out the RAF’s 
first offensive operation when they attacked units of the 
German Navy in the Elbe Estuary. The attack was unsuc- 
cessful, many of the bombs failing to explode, and 5 of the 
10 Blenheims involved were shot down. 

The total inadequacy of the Blenheim’s defensive arma- 
ment became apparent in the battles of Norway and 
France, when both the UK-based Blenheim squadrons 
engaged in anti-shipping operations in the North Sea and 
those deployed to France suffered appalling losses. The 
armament was subsequently increased to five machine- 
guns. In 1941 most of the RAF’s home-based Blenheim 
IVs were under the control of No 2 Group, based in East 
Anglia, from where they carried out ongoing anti-ship- 
ping patrols (Operation Channel Stop) and attacks on 
targets in France and the Low Countries. Channel Stop 
cost the Blenheim squadrons dearly; about 25 per cent of 
all aircraft despatched failed to return. Nevertheless, the 


Blenheims carried out some spectacular low-level mis- 
sions, notably an attack on enemy power stations near 
Cologne. The Douglas Boston and the De Havilland 
Mosquito eventually replaced the Blenheims in No 2 
Group. In all, 1930 Mk IVs were built. From the 81st air- 
craft onward they were designated Blenheim IVL, the 
suffix indicating longer range by virtue of extra fuel tanks. 
One final version of the Blenheim, the Mk V, was built in 
Britain to Specification B.6/40. Rootes Securities Ltd built 
942, mostly the VD tropical version. Combat losses were 
very heavy and it was soon replaced by US Baltimores and 
Venturas. In Canada, Fairchile built 676 Blenheims for the 
RCAE, who designated them Bolingbroke Mks I to IV. 


Type: Light day bomber 





3 





two 686kW (920hp) Bristol Mercury XV radial engines 





428km/h (266mph) at 3595m (11,795ft) 


Initial climb rate: 457m (1500ft) per minute 





Service ceiling: 6705m (22,000ft) 























Max range: 2340m (1460 miles) 

Wing span: 17.7m (58ft) : 

Wing area: 43.57m’ (469sq ft). 

Length: 12.98m (42h Bin) 

Height: 2.99m (9ft Bin) 

Weights: 4445kq (9799|b) empty; 6537kg (14,4111b) max t/o 
Armament: one 7.7mm (0.303in) Banning MG in leading edge of 


port wing; two 7.7mm (0.303in) MG in dorsal turret; two 
7.7mm (0.303in) rearward-firing blister position under 
nose; max internal bomb load of 454kg (1000!b) 
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Bristol Beaufighter 


The single-seat cockpit housed the pilot. He 
has a large reflector sight in front of him for 
aiming his cannon. The bulge in front of the 


British Beaufighters had six 7.7mm (0.303in) cockpit houses the Sperry autopilot, while 
guns in the wings, but the Australian Mk XX! the ring antenna behind him, inside a 
had four 12.7mm (0.5in) guns, two in each transparent radome, is for the direction- 
wing, with the barrels slightly protruding finding equipment. 

\ 
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The Mk XXI could carry underwing 
armament — usually either two 113kg (250!Ib) 
bombs or eight rocket projectiles. 


The Australian Mk XX! Beaufighters were 
powered by a pair of Bristol Hercules Mk 
XVIII 14-cylinder radial engines, capable of 


1295kW (1735hp) each. The sleeves made a The Beaufighter's main armament was its 
whistling sound which inspired the four 20mm (0.79in) cannon mounted in its 
Japanese nickname for the aircraft, lower fuselage and firing from below the 
Whispering Death cockpit, just behind the pilot. 
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In the rear fuselage blister sat the 


observer/radio operator, who faced the rear. The squadron markings on this aircraft show 
In some Beaufighters he was given a single that it belongs to No 22 Squadron of the 
machine gun to give an added measure of Royal Australian Air Force. The serial code 
protection against enemy aircraft indicates that this particular Beaufighter Mk 


XXI was built in Australia at the Fisherman’s 
Bend factory. 


Ve Early Beaufighters had a straight tailplane, 
7 but as a result of longitudinal stability 
problems later aircraft were fitted with a 
12° dihedral which resolved the issue 





The large air intake in the wing was for the 

oil cooler. In the rear fuselage the aircraft ‘ 

carried a dinghy to be used if the aircraft 

was forced to ditch. Large twin landing lights were mounted only 
in the port wing. The Beaufighter's large flap 

hy 


and enabled it to operate out of rough jungle 


sections gave it good control at low s 





Strips on operations. 
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In October 1938, the Bristol Aeroplane Company submit- 
ted a proposal for a twin-engined nightfighter, heavily 
armed with a mixture of cannon and machineguns and 
equipped with Al (artificial intelligence) radar, to the RAF 
Air Staff. The proposal was based on the design of the 
Beaufort torpedo-bomber, which had just made its first 
flight, and was initially called the Beaufort Fighter. The Air 
Staff’s reaction was enthusiastic and prompt; Specification 
F.17/39 was written around the proposal and an order 
placed for 300 Beaufighters, as the aircraft would be 
named. The first of four Beaufighter prototypes (R2052) 
flew for the first time on 17 July 1939 powered by two 
Bristol Hercules I-SM engines (forerunners of the 
Hercules III). By mid-1940 Bristol had received a second 
contract for 918 Beaufighters. Two variants were now to be 
produced, the Mk I with Hercules III engines and the Mk 
II with Rolls-Royce Merlins, the Hercules being in short 
supply. The Beaufighter I was cleared for delivery to the 
RAF on 26 July 1940 and, after evaluation by the Fighter 
Interception Unit, deliveries to operational squadrons 
began in September. Delays in the production of AI Mk IV 
radar equipment prevented the full complement of five 
Beaufighter units (Nos 25, 29, 219, 600 and 604 
Squadrons) from becoming operational until the spring of 
1941, but despite early teething troubles, those that were 
operational enjoyed some success. The first Al-assisted 
Beaufighter kill was claimed on the night 19/20 November 
1940, when Fit Lt John Cunningham and Sgt Phillipson of 
No 604 Squadron were credited with the destruction of a 
Junkers 88, and by the time all five Beaufighter squadrons 
reached operational status their efficiency was greatly 
enhanced by the commissioning of six GCI (Ground 
Controlled Interception) radar stations on the south and 
east coasts of England. These could provide wide coverage, 
and controllers could bring the fighter to within 4.8km (3 
miles) of the target aircraft, at which point the Al Mk IV 
radar took over. The first GCl-controlled interception was 
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Above: A Bristol Beaufighter TF Mk X of No 455 Squadron, RAAF. This 
squadron originally formed as a No 5 Group bomber unit, until being 
transferred to RAF Coastal Command, where it would take on the role 
of an anti-shipping strike squadron. 


















Type: Nightfighter (Mks |, II and VI); anti-ship str 
aircraft (TF Mk X) : 





Crew: 2 (Mks |, Il and VI); 2-3 (TF Mk X) 

Powerplant: two 1220kW (1636hp) Bristol Hercules VI 1 cyl 
tadials (Mk VI); two 1320kW (1770hp) Hercul 
cylinder radials (TF Mk X) 

Max speed: Mk VI, 536km/h (333mph); TF Mk X, 512km/h (311 

Time to height: §=— Mk VI, 4570m (14,996) in 7 mins 48 secs; TF 


1524m (5000ft) in 3 mins 30 secs 


Service ceiling: Mk VI, 8075m (26,493ft); TF Mk X, 4572m (15,000f 


Normal range: — Mk V, 2382km (1480 miles); TF Mk X, 2366km (1 4 
miles) 

Wing span: 17.63m (57ft Bin) 

Wing area: 46.73m* (503sq ft) 

Length: 12.70m (41 ft Gin) 

Height: 4.82m (15ft in) 

Weights: Mk Vi: 6623kg (14,600b) empty; 9798kg (21,600 
1/0. TF Mk X: 7076kg (15,600Ib) empty; 11,431k 
(25,2001b) max t/o 

Armament; Mk VI: four Hispano 20mm (0.79in) fixed cannon 


in underside of forward fuselage; six 7.7mm (0.303 
MG in leading edges of wing (two to port and 
starboard). TF Mk X: four 20mm (0.79in) fixed 
firing cannon in underside of forward fuselage; 
trainable rearward-firing 7.7mm (0.303in) MG 





position; one 748kg (16491b) or 965kg (21271b) 
two 227kg (500Ib) bombs, eight 76.2mm (3in) 
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made by John Cunningham on 12 January 1941, but was 
unsuccessful, as the Beaufighter’s guns jammed. Then, on 
10 May 1941 — the last major Luftwaffe attack on London — 
GCl-controlled Beaufighters destroyed 14 German 
bombers, the highest loss sustained by the Luftwaffe on 
any one night since the Blitz began. Thirteen more 
Beaufighter squadrons were assigned to the night defence 
of Great Britain between 1941 and 1942, and many of the 
RAP’s nightfighter aces scored their early kills while flying 
the heavy twin-engined fighter. Total Mk I production was 
914, and 450 Mk IIs were built. 

In December 1941 No 89 Squadron deployed at Abu 
Sueir, Egypt, with Beaufighter Mk Is, and in May 1941 No 
46 Squadron began reforming as a nightfighter unit at 
Idku, initially using some of 89 Squadron’s aircraft. These 
two squadrons remained responsible for the night defence 
of the Canal Zone and for protection of coastal shipping 
throughout 1942, providing occasional detachments to 
Malta and, in 1943, carrying out intruder patrols over the 
Greek islands and Sicily. No 89 Squadron left for Ceylon in 
October 1943, while No 46 Squadron continued to pro- 
vide air defence detachments around the eastern 
Mediterranean. In December 1942, meanwhile, another 
RAF Beaufighter nightfighter squadron, No 153, had 
arrived in North Africa; based at Maison Blanche in 
Algeria, its task was to protect the North African ports fol- 
lowing the Allied invasion of November 1942 (Operation 
Torch). In March 1943 No 108 Squadron, which had been 
operating in the night-bombing role from various loca- 
tions in North Africa, reformed 
as a nightfighter unit at 
Shandur with Beaufighter VIs 
(the Mk VI being a variant 
fitted with Hercules VI 
engines), flying night patrols 
over Egypt and Libya before 
moving to Malta in June. Early 
in 1943 four USAAF night- 
fighter units also arrived in 
North Africa; these were the 
414th, 415th, 416th and 417th 
FS, whose crews had trained 
with RAF units in the UK. All 
four were armed with the 
Beaufighter VIF; they subse- 
quently moved to Sicily and 
Italy, and were the only night- 
fighter units operating with the 
US Twelfth Air Force. 


The Beaufighter Mk IC — 300 were produced — was a 
long-range fighter variant for RAF Coastal Command. 
Operated initially by Nos 252 and 272 Squadrons in Malta 
and North Africa, it was used successfully as a strike air- 
craft against enemy shipping and, modified locally to 
carry two 113kg (250lb) or 227kg (500Ib) bombs under 
the fuselage, it was used equally as effectively as a ground- 
attack aircraft in the Western Desert. It was supplanted by 
the Mk VI (the Mks III, IV and V being experimental air- 
craft); Mk VIs for Fighter Command were designated Mk 
VIF (879 aircraft), and those for Coastal Command Mk 
VIC (693 aircraft). Sixty Mk VIs on the production line 
were completed as Interim Torpedo Fighters, but two new 
variants for Coastal Command soon appeared. These were 
the TF Mk X torpedo bomber and the Mk XIC. Both were 
fitted with 1320kW (1770hp) Hercules XVII engines and 
had a dorsal cupola containing a rearward-firing 7.7mm 
(0.303 in) machine gun. Production of the TF Mk X, the 
most important British anti-shipping aircraft from 1944 
to the war’s end, totalled 2205 aircraft, while 163 aircraft 
were completed to Mk XIC standard. The Beaufighter TF 
Mk X was also built in Australia; the RAAF used it to good 
effect in the south-west Pacific. British production of the 
Beaufighter (all variants) was 5562. 


Below: A Beaufighter TF Mk X pictured with its crew. The Beaufighter 
was the most important British anti-shipping strike aircraft from 1944 
to the end of the war, and during this period it was responsible for 


inflicting serious damage on enemy convoys. 





De Havilland Mosquito 


The cockpit in the PR.34A Mosquito was a 
two-man side-by-side, with the pilot on the 
left. The rear of the seats were armoured, 
and the sides of the cockpit were bulged to 
aid rear vision. The navigator had an 
astrodome above his seat in order to take 
sextant readings. 











The PR.34A retained the optically-flat glass 
panel of the Mosquito bomber variants in its 
perspex nose, A camera sight replaced the 
bomb sight. 


Five cameras were carried in the aircraft 
Two ventral F52 cameras were mounted 
forward of the belly fuel tank, with a single 
oblique F.24 camera behind it. Another pair 
of vertical cameras were fitted further to the The PR.34A was equipped with two Rolls- 
rear of the aircraft Royce Merlin two-stage turbo-charged 
piston engines. A Merlin 113 was fitted on 
the starboard side, and a Merlin 114 on the 
port side. The intakes below each engine 
are for the carburettor. The intakes for the 
oil and coolant radiators were in the wing 
roots between the engine and the fuselage. 
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The wooden fuselage of the Mosquito 
carried a large amount of internal fuel on 
the PR.34A for its long range missions. The 
aircraft is wearing the standard post-war 
reconaissance colour scheme of a medium 
sea grey upper fuselage with cerulean (or 
PRU blue) undersides. 


Nisa 


No 81 Squadron operated Spitfires, 
Hurricanes and Thunderbolts during World 
War Il, but in 1946 it was reformed from 

No 684 Squadron flying a mix of Spitfires 
and Mosquitos. It was the RAF's Far East Air 
Force's reconnaissance unit for many years 





The PR.34A was equipped with two large 

slip tanks housing 1820 litres (400 gallons) 

of fuel. However they had a significant drag 

effect, and were rarely used operationally. The wingtip aerials were for the IFF 
(Identification Friend or Foe) 
transmitter/receiver. Earlier Mosquitos had 
their air intercept radar aerials in this 
position on the wingtips. 
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WARPLANES OF WORLD WAR I} 


The de Havilland DH.98 Mosquito was, without doubt, 
one of the most versatile and successful aircraft of World 
War II. It saw service throughout the world as a day and 
nightfighter, fighter-bomber, high altitude bomber, 
pathfinder, anti-shipping strike aircraft, reconnaissance 
aircraft and trainer. Conceived in 1938 as a private ven- 
od construction; not 


ture, its designers opted for all-w 
only would this produce a relatively light aircraft with a 
high speed, but it would also all 


te the problem of 
strategic metals shortages in time of war. They also opted 
for two Merlin engines. Official interest in the Mosquito 
was slow to awaken, but in March 1940 the Air Ministry 


issued Specification B.1/40, covering the building of three 
prototypes and an initial production batch of 50 aircraft. 
The first prototype, originally bearing the maker’s serial 
E0234 (it was changed to W4050 after two flights) and 
completed in bomber configuration, flew for the first time 
on 25 November 1940. The second prototype, W4051, was 
eted as a photo-reconnaissance aircraft and flew on 
10 June 1941, while the third, W4052, was equipped as a 
nightfighter and made its first flight a few weeks earlier, on 
15 May 1941. 
The initial production batch of 50 aircraft included 9 PR 
Mk I and 10 B MK IV aircraft. The latter was the definitive 
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Above: A Mosquito Mk XVI of No 571 Squadron. Formed in April 1944, 
this unit was part of the Light Night Striking Force and used its 
Mosquitoes until it disbanded in September 1945. Mainly, its aircraft 
carried a single 1812kg (40001b) bomb. 


light bomber version. The PR Mosquito was the first into 
service, being issued to No 1 Photographic Reconn- 
aissance Unit at RAF Benson, Oxfordshire in September 
1941. The first operational sortie was flown on 20 
September. The first Mosquito B IV bombers went to No 
105 Squadron at Marham, Norfolk, in May 1942, and 
made their first operational sortie on the 31st. Five aircraft 
were sent to Cologne to photograph the damage caused by 
the previous night’s 1000-bomber raid and to drop a few 
bombs. One Mosquito was hit by flak and crashed in the 
North Sea. Total production of the B IV, which eventually 
equipped 12 squadrons, was 273 aircraft. 

The Mosquito nightfighter prototype was completed 
with AI Mk IV radar in a ‘solid’ nose and a powerful arma- 
ment of four 20mm (0.79in) cannon and four machine 
guns. The first Mosquito fighter squadron, No 157, 
formed at Debden in Essex on 13 December 1941, its first 
aircraft, a dual-control Mk II, arriving at Debden’s satellite 
airfield, Castle Camps, on 26 January 1942. Seventeen Mk 
IIs were delivered to Maintenance Units for the fitting of 
AI Mk V, and by mid-April No 157 Squadron had 19 NF 
Mk IIs on its inventory, 3 of them without radar. By this 
time, No 151 Squadron at Wittering had also begun to 
rearm with the NF Mk II, with 16 aircraft on strength at 
the end of April. Seventeen squadrons were eventually 
armed with the NF II, 466 of which were built. A total of 
97 Mk IIs were later converted to NF Mk XII standard 


Left: Mosquitoes of No 13 Operational Training Unit formed up ina 
neat line prior to the day's flying. No 13 Operational Training Unit 
retained its Mosquitoes until well after the war, when it merged with 
No 54 Operational Training Unit in May 1947 
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Type: Fighter-bomber (FB.Mk VI) 



































Crew: 2 

Powerplant: two Hoa (1480hp) Rolls-Royce Merlin 21 or 23 
12-cylinder V-type engines 

Max speed: 595km/h (370mph) 5 

Time to height: 6 Pic 45 secs to 4570m (15,000ft) 

Service ceiling: 10,515m (34,500ft) 

Max range: Z744km (1705 miles) 

Wing span: 16.51m (att Zin) 3 

Wing area: 40.41m’ (435sq ft) 

Length: 13.08m (42ft gin) a 

Height: 5.31m (17ft 4in) - 

Weights: 6429kg (14,173Ib) empty; 9072kg (20,000!b) max t/o 

Armament: four 20mm (0.79in) fixed fora ire cannon; four 


7.7mm (0.303in) fixed forward-firing MG in the nose; 
internal and external load of bombs, RPs or drop tanks of 
up to 907kg (2000!b) 


with AI Mk VIII with centimetric radar, followed by 270 
NF Mk XIIIs, the production counterpart of the Mk XII. 
These and subsequent nightfighter Mosquitoes retained 
only the 20mm (0.79in) cannon armament. Other special- 
ist nightfighter Mosquitoes were the Mk XVs and XVIIs, 
100 of which were converted from Mk IIs, and the NF Mk 
XIX. The latter aircraft, and the Mk XVII, were equipped 
with the US-made AI Mk X. 

It was the Mosquito NF Mk II that provided the basis for 
the major production version, the FB Mk VI fighter- 
bomber, of which 2718 were built during and after the 
war. The first Mk VI was a converted Mk II (HJ662), and 
flew for the first time in February 1943. The standard NF 
II gun armament was retained, and the aircraft could carry 
two 113kg or 227kg (250lb or 5001b) bombs in the rear of 
the bomb bay, with two additional bombs or auxiliary fuel 
tanks beneath the outer wing sections. In late spring 1943, 
Mk VI HJ719 carried out trials with rocket projectiles. 
These proved very successful, and RAF Coastal Command 
equipped some of its strike wings with Mk VI Mosquitoes 
armed with eight 27kg (60lb) rockets under each wing. 


Right: Armourers bombing up a Mosquito before a sortie to Germany. 
The Mosquito was one of the most versatile aircraft ever built, 
although problems were experienced with its wooden construction in 
the heat and humidity of the Far East. 
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The Mosquito Mk VI entered service with No 418 
Squadron in the spring of 1943 and subsequently armed 
ral squadrons of No 2 Group, replacing such aircraft 





se 





as the Lockheed Ventura. These squadrons carried out 
some daring low-level precision attacks during the last 
year of the war, including the raid on Amiens prison in 
February 1944 and attacks on Gestapo headquarters 
buildings in Norway and the Low Countries. 
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Mosquito FB Mk XVIII (27 built) carried eight rockets 
and two 227kg (500lb) bombs, and was armed with a 
single 57mm (6pdr) gun in the nose. Known as the 
Mosquito ‘Tsetse’, this variant was used by only two 
squadrons, Nos 248 and 254. The first high-altitude 
bomber version was the B IX, and this was followed by 387 
examples of the B XVI, fitted with a pressurized cabin. Its 


successor was the B 35, which did not become operational 


before the war’s end. The photoreconnaissance equivalents 
were the PR IX, XVI and 34. The last nightfighter variant 
was the NF 30, with improved Merlins. Canadian 
Mosquito production, which ran to 1134 aircraft powered 
by Packard-built Merlins, included the Mk XXs and 25s 
bombers, Mk 26 fighter-bomber and Mk 22s and 27s 
trainers. Total Mosquito production reached 7781 aircraft, 
6710 of which were built during the war years. 











Fairey Swordfish 


The Swordfish’s pilot flew, like the rest of 
the crew, in an open cockpit. A sight bar 
was mounted just below the wing for aiming 


torpedoes when attacking shipping 


The Mk Il was powered by a Bristol Pegasus 





30 radial piston engine 






This Mk Il carries a standard 457mm (18in) 
torpedo, but mines, rockets or bombs were 
alternative combat loads used by the Fleet 
Air Arm 


The fixed undercarriage of the Swordfish Although this aircraft does not carry 

was testament to its relative age, the first squadron markings, the colour scheme is 
examples going into service in 1936. Despite consistent with that in use in 1940/1, 

its ungainly appearance, the ‘Stringbag around the time of the famous attack on the 
outlasted its supposed replacement, the Italian Fleet in Taranto. 


Fairey Albacore, in production 
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The rear gunner was equipped with a 7.7mm. 
(0.303in) Lewis machine gun which is shown 
here in its stowed position. The pilot had a 
fixed, forward-firing Vickers mounted on the 
starboard side of the cockpit. 





The arrester hook was a vital part of the 
aircraft's fittings for service on carriers. The 
Swordfish’s wings were also hinged to fold 
back against the fuselage to reduce the 
amount of space needed by each aircraft on 
board a carrier. 
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WARPLANES OF WORLD WAR II 


The Fairey Swordfish, known universally as the ‘Stringbag, 
appeared to be an anachronism from the moment of its 
conception; a slow, lumbering biplane that seemed to have 
no place in the increasingly streamlined world of 1930s 
aviation. Yet the design of the Swordfish was exactly right 
for the principal tasks it had to perform, and its rugged 
structure made it ideal for aircraft carrier operations. It 
was to serve with great distinction throughout World War 
Il, from the North Atlantic to the Indian Ocean, and in so 
doing, performed feats of arms that became legendary. 
The Swordfish was derived from the private-venture 
Fairey TSR 1, whose prototype was lost in an accident in 
1933. Undeterred, the 
Company’s design team followed up with a larger develop- 
ment, the TSR II (for Torpedo-Spotter-Reconnaissance II). 
The prototype, K4190, flew for the first time on 17 April 
1934, and a contract for 86 production Swordfish Mk I 
aircraft was placed in April 1935. The aircraft entered ser- 
vice with No 825 Squadron of the Fleet Air Arm in July 
1936. Production models were built to Specification 
S.38/34, featuring a slightly swept-back upper wing, all- 


September Fairey Aviation 


metal construction with a fabric covering, and a Bristol 
Pegasus IIIM 3 engine. The Swordfish I was designed to 
carry a 730kg (1610lb) torpedo under the fuselage, but it 
could carry a mine in that position, or an equivalent 
weight of bombs under the fuselage and lower wings. 


Below: Although it was somewhat antiquated in appearance, the 
Fairey Swordfish was nonetheless very effective in all the roles it 
was called upon to perform, from general reconnaissance to torpedo 
attack. Later versions would carry ASV radar. 
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By the outbreak of World War II 689 Swordfish had 
been delivered or were on order. Thirteen squadrons were 
equipped with the type, and a further 12 were formed 
during the war years. Early war roles for the Swordfish 
included fleet escort and convoy protection, the first 
offensive missions being flown during the Norwegian 
campaign, which took place between April and June 1940, 
It was in the Mediterranean Theatre that the Swordfish 
really proved its worth. On 3/4 July, during the tragic but 
necessary attack on the French fleet at Mers-el-Kebir, 
Swordfish from HMS Ark Royal disabled the French flag- 
ship Dunkerque. The following day, shore-based 
Swordfish from Egypt attacked Axis shipping in Tobruk 
harbour, sinking one Italian destroyer and damaging 
another, and also sinking a large freighter and damaging 
the troopship Liguria. 

In the months following, Swordfish inflicted consider- 
able damage on Italian shipping, culminating in the 
spectacular night attack on the Italian fleet at Taranto on 
11 November 1940 by 21 Swordfish of Nos 815 and 819 
Squadrons from HMS Illustrious, Of the Swordfish, 12 car- 
ried torpedoes; the others carried flares for target 
illumination, and bombs for use against oil installations 
on shore. The attack was brilliantly successful. The Italian 
battleship Conte di Cavour was so badly damaged that she 
took no further part in hostilities; her sister ship, the Caio 
Duilio, had to be beached and was out of action for six 
months; while the Littorio was disabled for four months. 
At one stroke, the Italian battle fleet had been reduced 
from six to three capital ships at a crucial period of the 
Mediterranean war, and for the loss of only two Swordfish. 
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It was the first real demonstration of the aircraft carrier as 
a means of exercising flexible, mobile sea power, and the 
lesson was not lost on the Japanese Admiral Isoroku 
Yamamoto, whose carrier aircraft attacked Pearl Harbor 
just over a year later. 

Other notable Swordfish actions included the Battle of 
Cape Matapan in March 1941, the crippling of the 
German battleship Bismarck in May, and the gallant action 

-against the Scharnhorst, Gneisenau and Prinz Eugen during 
the famous ‘Channel Dash’ of February 1942, when all six 
Swordfish of No 825 Squadron involved were shot down 
and their commander, Lt Cdr Eugene Esmonde, was 
awarded a posthumous Victoria Cross. 

The Swordfish Mk II, which appeared in 1943, had 
metal-covered lower wings, enabling it to transport rocket 
projectiles. Rocket-armed Swordfish carried out many 
attacks on small enemy vessels in the North Sea during the 
closing months of the war. Swordfish registered some suc- 
cess against German submarines, too, as on 21 November 
1942, when carrier-based aircraft attacked and sank the 
U-517 in the North Atlantic, as well as on 23 May 1943, 
when Swordfish of No 819 Squadron from the escort car- 
rier HMS Archer attacked and consequently sank the 
U-752 with rockets. 

Later Mk II Swordfish were fitted with the 611kW 
(820hp) Pegasus XXX engine, and this also powered the 
Swordfish Mk III, which carried ASV radar in a housing 
between the main landing gear legs. All three Swordfish 
variants were converted as Mk IVs for service with the 
Royal Canadian Air Force, and many Mk Is were converted 
as twin-float seaplanes for service aboard catapult-equipped 
warships. Swordfish production ended on 18 August 1944, 
by which time 2391 aircraft had been built. Of these, 692 
were produced by Fairey and 1699 by Blackburn. 


Above: The Swordfish Mk Il, pictured here, was built by Blackburn. 
The aircraft was fitted with a strengthened lower wing, skinned with 
metal rather than fabric, and this feature permitted the craft to carry 
up to a maximum of eight air-to-surface rockets. 


The Swordfish was still operational as an aircraft in the 
final moments of the war in Europe, seeing active service 
on the last day. However, its retirement was rapid from 
that point onwards. The last Swordfish squadron would be 
disbanded on 21 May 1945, only two weeks after the final 
surrender of Germany. 


o/ASW/reconnaissance aircraft ; 
















222km/h (138mph) 

te: 372m (1220ft) per minute 
ing: 5867m (19,2481t) 
~879km (546 miles) 
12.97m (42ft Sin) 
~ 56.39m? (607sq ft) 
10.87m (35ft 7in) 
3.76m (12ft 3in) 
2132kg (47001b) empty; 3406kg(7508Ib) max t/o 





‘one fixed forward-firing 7.7mm (0.303in) MG; one 
trainable 7.7mm (0.303in) gun in rear cockpit; offensive 2 i 
load of one 457mm (18in) tarpedo or eight 27.2kg (60b) 
tocket projectiles , 
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Handley Page Halifax 
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The Halifax had a crew of seven. The pilot 
was on the flight deck, with the flight 
engineer behind him. The bomb- 
aimer/gunner was in the nose, with the 








navigator and wireless operator behind him. 
Two gunners were carried in the mid-upper 


and rear turrets. 





The nose gunner had a single Vickers 7.7mm 
(0.303in) gun to protect him, with 300 
rounds of ammunition. As this is a Canadian 
aircraft, the nose is decorated, and each 
crew members’ nickname is painted on their 


position, The r 





ion tally also appears on A 
the aircraft's nose The Halifax B Mk VII carried the same : 
Bristol Hercules XVI 14 cylinder radial 
engines as the B Mk Ill. They drove a 

de Havilland constant-speed propellor and 
were each rated at 1204kW (1615hp) for 
take off 


This Halifax belongs to No 408 Squadron of 
the Royal Canadian Air Force. It operated 


The dorsal turret was a Boulton Paul A Mk Halifaxes from July 1944 to May 1945. It 

{Il mid-upper turret, armed with four 7.7mm was known as the Goose squadron thanks to 
(0.303in) guns with 1160 rounds each. The its unit badge, which featured a Canada 
teardrop fairing in front of the turret houses Goose in its design. 


the direction finder aerial 
Late model Halifaxes were equipped with 


two types of rear turret: either the Type D 
with twin 12.7mm (0.5in) machine guns (as 
shown) or the Type E with four 7.7mm 
(0,303in) guns. 












The B Mk IV carried a large radome under 
its rear fuselage housing the H»S bombing 
radar, which replaced the ventral turret of 
earlier versions. It was first used 

operationally in January 1943 
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WARPLANES OF WORLD WAR II 











One of the truly famous bomber aircraft of World War II, 
the Handley Page Halifax had its origin in Air Ministry 
Specification P.13/36, which called for an all-metal, mid- 
wing cantilever monoplane bomber powered by two 
24-cylinder Rolls-Royce Vulture engines, then still under 
development. An earlier design to B.1/35, powered by two 
Rolls-Royce Merlin engines, was rejected; a mock-up, 
however, was built. Two prototypes of the HP.56, as the 
Vulture-powered proposal was designated, were ordered in 
April 1937, but as the Vulture featured prominently in the 
RAF’s hurried re-armament programme, the Air Ministry 
was concerned that not enough engines of this type would 
be available, and so on 3 September 1937 two prototypes 


of a version powered by four Rolls-Royce Merlins were 


Type: Heavy bomber/transport/maritime patrol 
(Halifax Ill) 


Crew: 7 


four 1204kW (1615hp) Bristol Hercules VI or XVI 
14-cylinder two-row radial engines 


Powerplant: 





Max speed: 454km/h (282mph) 





Time to height: 37 mins 30 secs to 6095m (20,000ft) 





Service ceiling: 7315m (24,000ft) 


























Max range: 3194km (1985 miles) with a 3175kg (7000!b) bomb load “i 
Wing span: 30.07m (98ft Bin) 
Wing area: 118.45m? (1275sq ft) | 
Length: 21.82m (71ft Gin) 

‘Height: 6.32m (20ft 7in) 

Weights: 17690kg (39,000!b) empty; 30,845kg (68,000Ib) max t/a 
Armament: one 7.7mm (0.303in) MG in nose position; four 


7.7mm (0.303in) MG each in dorsal and tail turrets; - 
internal bomb load of 6577kg (14,5001b) 
4 
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Above: A Handley Page Halifax Mk III of No 466 Squadron Royal 
Canada Air Force. The tail markings shown here denote that the air- 
craft is carrying G-H equipment, which would enable it to operate as 
a lead bomber in the target-marking role. 


ordered instead. The basic design of the aircraft, which 
was re-designated HP.57, was unchanged, although the 
fuselage length and wing span were increased and the esti- 
mated all-up weight went from 11,914kg (26,265]b) to 
18,120kg (39,947Ib). In fact, loaded weight at 24,915kg 
(54,927|b) was well above the estimate, but it was still low 
in relation to the aircraft's size and horsepower. 

The prototype HP.57, L7244 (the bomber was not given 
the name Halifax until 12 September 1940) flew for the 
first time on 25 October 1939, followed by a second air- 
craft in August 1939. In November 1940 L7244 was 
borrowed from the Ministry of Aircraft Production and 
flown to RAF Leeming in Yorkshire to be used for training 
by No 35 Squadron, which was forming as the first Halifax 
Mk I squadron in Bomber Command. In December the 
squadron moved to Linton-on-Ouse, near York, and it was 
from there, on the night 10/11 March 1941, that six of its 
Halifaxes made the type’s first operational sortie. One 
Halifax was lost, shot down in error by a RAF nightfighter 





while on its way home. 

Early production aircraft became known as the Halifax 
Mk I Series I, which was followed by the Mk I Series II 
with a higher gross weight and the Series III, with 
increased fuel tankage. The first major modification 
appeared in the Mk II Series I, which had a two-gun dorsal 
turret and uprated 1037kW (1390hp) Merlin XX engines. 
The Mk II Series I (Special) had a fairing in place of the 
nose turret, and the engine exhaust muffs were omitted, 
while the Mk II Series IA was the first variant to introduce 
the drag-reducing moulded Perspex nose that was a fea- 
ture of all subsequent Halifaxes, a four-gun dorsal turret, 
and Merlin 22 engines. The Mk II Series IA also had large, 
rectangular vertical tail surfaces, as serious control diffi- 
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culties had been experienced with the original tail config- 
uration. Variants of the Mk II Series I (Special) and Series 
IA, with Dowty landing gear instead of the standard 
Messier gear, were designated Mk V Series I (Special) and 
MK’V Series IA. Production of the Halifax increased sub- 
stantially through 1941, and satellite factories included 
English Electric, who built 2145 aircraft, Rootes (1070), 
Fairey (661) and the London Aircraft Production Group 
(710). As more modifications crept into the basic airframe 
the aircraft gradually became heavier and consequently 
underpowered, and in 1943 the Merlin engines were 
replaced by four 1204kW (1615hp) Bristol Hercules XVI 
radial engines in the Halifax Mk III. Merlin-engined 
Halifaxes were, however, retained by the RAF’s special 
duties squadrons, which used them to drop agents and 
supplies to resistance groups throughout occupied 
Europe, as these aircraft had a longer range than the Mk 
III did. The latter, however, had considerably improved 
flight characteristics as well as performance, and remained 
in the front line up to the end of the war. 

The Halifax Mk IV was a project only. The next opera- 
tional variants were the Mks VI and VII, the former 
powered by the 1249kW (1675hp) Hercules 100 and the 
latter using the MK III’s Hercules XVI. These were the 
ultimate bomber versions, and were produced in relatively 
small numbers. Some Halifax IIIs, Vs and VIIs were con- 


verted to paratroop dropping and glider towing; in fact, 
the Halifax was the only aircraft capable of towing the 
massive Hamilcar glider, used to deliver heavy vehicles to 
the battlefront. The Halifax MK VIII, which entered ser- 
vice just before the end of the war, was a transport version 
with faired-over gun positions and a detachable 3624kg 
(8000Ib) freight panner under the fuselage, and the final 
version, produced after the war, was another transport, the 
Mk IX. Various marks of Halifax also served with some 
squadrons of RAF Coastal Command as a long-range 
maritime patrol aircraft, supplementing very long-range 
(VLR) aircraft such as the Liberator and Fortress. 

Although overshadowed by the Lancaster, the Halifax 
proved to be a far more versatile aircraft in that it could be 
adapted to many different roles, including electronic 
countermeasures. The total Halifax production figure of 
6176 aircraft included 2050 Mks I and II, 2060 Mk III, 916 
Mk V, 480 Mk VI, 395 Mk VII, 100 Mk VIII and the rest 
Mk IX. During World War II, Halifaxes flew a total of 
75,532 sorties, dropping altogether 231,263 tonnes 
(227,610 tons) of bombs. 


Below: A Halifax Mk | of No 35 Squadron. This squadron, which was 
based initially at Leeming in Yorkshire, was the first to arm with the 
Halifax, and its early operations were flown against enemy capital 
ships in the French Atlantic ports. 
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Hawker Hurricane 


The Hurricane MK II was powered by a 
Rolls-Royce Merlin XX with two-stage 
supercharging, which required a slightly 


a longer nose than the Hurricane Mk |. The 


engine's rear-facing exhausts also added 


slightly to its thrust. 





The Hurricane Mk IID carried a pair of 40mm 
(1.57in) cannon in pods under the wings for 
its anti-tank role. About 800 Mk lIDs were 
built, but many other Mk IIs were converted 
to this standard 


Flying in the desert demanded a degree of 


tropicalization, and this prominént chin air A large radiator under the centre section of 
intake was the result. A Vokes air filter the fuselage cooled both oil and coolant for 
purified the air entering the engine, but the engine. 


performance was degraded by 
approximately eight per cent 
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The pilot was protected by a full-length 
armour plate behind him. The flat-pane 
windscreen was also bulletproof. A rear 
view mirror was mounted on top of the 
canopy framing. 






During early spin testing the Hurricane was 
found to be slightly unstable, so a ventral fin 
was fitted fore and aft of the tailwheel. 


oe 


The squadron markings reveal this plane to 
be a member of No 6 Squadron in North 
Africa in 1942-43. It was the first to equip 
with Mk IIDs, and was involved in the battle 
of El Alamein, 


The Mk IID retained a pair of Browning 
7.7mm (0.303in) guns, one mounted in each 


wing. The muzzle was taped over to prevent To match its surroundings, this Hurricane Mk 
foreign objects entering the gun before it IID is wearing desert markings, a two-tone 
was first fired. sand and brown scheme 
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The Hawker Hurricane was the first of Britain’s new mono- 
plane fighters, powered by the Rolls-Royce Merlin engine 
and given an armament of eight 7.7mm (0.303in) Colt- 
Browning machineguns. Developed from the Hawker Fury 
biplane (it was originally known as the Fury Monoplane) 
under the design leadership of Sydney Camm to meet Air 
Ministry Specification F.36/34, the prototype (K5083) flew 
on 6 November 1935. It was powered by a Merlin ‘C’ 
engine of 738kW (990hp), and began Service trials at 
Martlesham Heath in March 1936. Hawkers, confident of 


the success of their design, began preparations for the pro- 
duction of 1000 examples before the first Air Ministry 
order was forthcoming. An order for 600 machines eventu- 
ally materialized in June 1936, and the first — after some 
delay caused by the decision to install the 768kW (1030hp) 
Merlin II engine — flew on 12 October 1937, an initial batch 
being delivered to No 111 Squadron at Northolt in 
November. At a later date, the Merlin II was replaced by the 





Merlin III, driving a three-blade Rotol or de Havilland pro- 
peller; these propellers were tested on a civil-registered 
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Hurricane, G-AFKX, and one Hurricane Mk I was used to 
test a six-blade contra-rotating propeller, In 1938 the first 
deliveries were made to foreign customers (Portugal, 
Yugoslavia, Persia and Belgium); Hurricanes were also 
exported to Romania and Turkey. 

When the Hurricane first encountered German aircraft 
in combat during the ‘Phoney War’ period of 1939-40, the 
wisdom of arming the fighter with eight machineguns 
instead of four, as had originally been intended, was 
quickly appreciated. It was thought that the eight guns 


iy 


ny 





would throw out a large bullet pattern, rather like the pel- 
lets from a shotgun cartridge, so that the average pilot 
would stand some chance of striking the enemy. However, 
experience showed that this was a waste of hitting power 
and eventually the guns were harmonized so that their 
bullets converged 229m (250yd) in front of the fighter’s 
nose and then spread out again to a width of a few yards 
within a distance of 457m (500yd). In the few seconds 
available to destroy or disable an enemy aircraft, the con- 
centration of eight guns firing 8000 rounds per minute (or 
400 per three-second burst, representing a weight of metal 
of about 4.5kg/10Ib) was frequently enough to knock a 
fatal hole in the wings, fuselage, tail or engine, assuming 
that the vital cockpit area was not hit. 

Eventual production of the Hurricane Mk I, shared 
between the Hawker and Gloster factories in the UK and 
the Canadian Car and Foundry Co. of Montreal, 
amounted to 3954, On 11 June 1940 Hurricane P3269 flew 
with a 884kW (1185hp) supercharged Merlin XX engine, 
serving as prototype for the Hurricane Mk II, and as more 
Mk IIs reached the squadrons, many Mk Is were fitted with 
Vokes sand filters and sent to the Middle East. Early Mk IIs, 
which retained the eight-gun armament, were designated 


Left: Armourers pictured at work on a Hawker Hurricane, loading the 
aircraft's machine guns with fresh ammunition. The aircraft carries no 
squadron code letters, and is probably an instructional airframe or 
used for testing purposes. 


_ Type: Anti-tank aircraft (Mk IID) 
_ Crew: 1 






































te 
FP Pworplant one B84kW (1185hp) Rolls-Royce Merlin XX 12-cylinder 
Ny : V-type 
ee 
i sot: 518km/h (322mph) 
lerine to height; 12 mins 24 secs to 6095m (19,997ft) 
fa ceiling: 9785m (32,103ft) 
‘Max range: 1448km (900 miles) 
- Wing span: 12.19m (40ft) 
I Wing area: 23.93m2 (257.5 sq. ft) 
{ Length: 9.81m (32ft 2in) 
| Height: 3.98m (134t tin) 
Weights: 2596kg (5723Ib) empty; 3674kg (B1001b) max t/o 
Armament: two fixed 40mm (1.58in) Vickers “S' guns under each 


wing; two Browning 7.7mm (0.303in) MG in each wing 
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Mk IIAs; with 12 machine guns the designation became 
Mk IIB, while the Mk IIC had a wing armament of four 
20mm (0.79in) Hispano cannon. The Mk IID was a special 
anti-tank version, armed with two underwing 40mm 
(1.58in) Vickers ‘S’ guns and two 7.7mm (0.303in) 
Brownings in the wings. Both IIBs and IICs were fitted 
with cameras and used for reconnaissance as the Mks PR 
IIB and PR IIC, which special IICs used for meteorological 
work were designated Met 2Cs. In 1942, Hurricane Is and 
IIAs operated in Singapore, the Netherlands East Indies, 
Ceylon and Burma, and it was during the Burma 
Campaign that the Hurricane really came into its own as a 
tactical support aircraft, armed with a pair of 226kg 
(500lb) bombs. The only other British production model, 
the Mk IV, was also a ground-attack type, armed princi- 
pally with eight 27kg (601b) rocket projectiles and fitted 
with a 1620hp Merlin 24 or 27 engine. Alternative payloads 
included two 113kg (250Ib) or 226kg (500lb) bombs, or 
two Vickers ‘S’ guns. The Hurricane Mk V was designed to 
take the higher-powered Merlin 27 or 32 engine, but only 
two were built. 

In 1941 the Hurricane was adopted by the Royal Navy 
for fleet protection duties, the first Sea Hurricane Mk IAs 
being deployed on escort carriers (converted merchant 
vessels, known as Catapult Aircraft Merchantmen, or 
CAM ships, in 1941). As Hurricanes were progressively 
withdrawn from first-line RAF squadrons, they were con- 
verted for naval use as Sea Hurricanes Mks IB, IIC and 
XIIA. Although envisaged as an interim aircraft, the Sea 
Hurricane gave excellent service on the Arctic and 
Mediterranean convoy routes between 1942 and 1943. It 
was eventually replaced by more modern equipment. 

One major user of the Hurricane was the Soviet Union, 
the first batch to be delivered comprising 24 Mk IIBs 
turned over to the Soviet Navy’s 72nd Fighter Air 
Regiment by No 141 Wing RAK, which operated in North 
Russia in the late summer of 1941. The eventual total of 
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Above: A Hawker Hurricane Mk | of No 111 Squadron, RAF Fighter 
Command. ‘Treble One’ was the first squadron to arm with the 
Hurricane. The squadron numbers seen on the fuselage were soon 
dropped in favour of code letters. 


Hurricane IIBs delivered to the USSR reached 1542, 
including some Canadian-built Hurricane Xs that were 
re-categorized as Mk IIBs. A total of 786 Mk IIC fighter- 
bombers were also despatched between 1943 and 1944, 
together with 223 Mk IIC fighters. These included a few 
Mk IIBs converted to IIC standard, and the Russians 
fitted some of them with rocket rails to carry 82mm 
(3.2in) RS-82 rocket projectiles. Another Hurricane vari- 
ant shipped to Russia during 1943 was the Mk IID, with 
40mm (1.58in) Vickers ‘S’ guns. A total of 60 were deliv- 
ered from RAF stocks in the Middle East and were 
followed by 30 Hurricane IVs with similar armament. 
Tank-busting Hurricanes were used to good effect in the 
battles of Kuban and Kursk in 1943. Some of the 
Hurricanes underwent interesting modifications in 
Russian service, some fitted with 12.7mm (0.5in) 
machineguns instead of the more usual 7.7mm 
(0.303in). Other Hurricanes were adapted as two-seat 
trainers, and at least one such aircraft was fitted with a 
rear gun position. Altogether, 2952 Hurricanes — over 20 
per cent of the total number built in the UK — were deliv- 
ered to the UK. 

Overall Hurricane production in the UK was 13,080 by 
Hawker, Gloster and Austin Motors. Another 1451 Mks X, 
XI, XI. and XIIA, which were fitted with various armament 
combinations and Packard-built Rolls-Royce Merlins, 
were produced by the Canadian Car and Foundry Co. 


Right: Hurricane Mk IIs of No 601 Squadron flying in echelon forma- 
tion. Formations such as this, which were regularly used in combat by 
Fighter Command in the early phase of the war, were in fact tactically 
useless, and were to cost the RAF dearly. 
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Hawker Sea Hurricane 


Like the land-based version of the aircraft, 
the pilot was protected by a full-length 
armour plate behind him and a flat-pane 
bulletproof windscreen. A rear view mirror 
was mounted on top of the canopy framing 
for checking the pilot's ‘six’ (rear) 





Again, the Sea Hurricane Mk || was : eee 


powered by the same engine as the 
conventional Hurricane Mk II, the Rolls: 
Royce Merlin XX with two-stage 
supercharging. The engine's rear-facing 
exhausts also added slightly to its thrust 





The wide-track undercarriage of the 
Hurricane made it more suitable for 
navalization than its more famous 
counterpart, the Spitfire 
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This aircraft belonged to No 766 Squadron 
of the Fleet Air Arm, a training unit. 








The arrester hook was fitted to the Sea 
Hurricane to allow carrier operations, The 


The Sea Hurricane Mk II was equipped with aircraft also carried Fleet Air Arm radio 
four 20mm (0.79in) cannon in its wings. equipment, but no catapult spools, unlike 
Characteristic blisters were needed on each the earlier Mk | 


wing to fit the cannon breeches 
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In November 1941, 25 Mk IIA Hurricanes were allocated 
to the Admiralty for conversion to Sea Hurricanes. These 
aircraft were fitted with both v-frame arrester hooks and 
catapult spools, so that they could be operated from CAM 
ships (merchant vessels fitted with catapult gear for 
launching either a Hurricane or a Fairey Fulmar) as well as 
from conventional aircraft carriers. The decision to con- 
vert the Hurricane to naval use followed successful 
operational trials in the summer of 1941, when four air- 
craft — fitted with arrester hooks only — were deployed on 
the carrier HMS Furious for operations off Norway. The 
converted aircraft were designated Sea Hurricane Mk IB, 
and were followed by the cannon-armed Sea Hurricane 
Mk IC. When further conversions were re-engined with 
the Rolls-Royce Merlin XX engine, they were designated 
Sea Hurricane MK IIB when fitted with machineguns, and 
Sea Hurricane Mk IIC with cannon. 

By the end of 1941, Sea Hurricane Mk IBs were opera- 
tional with two flights of No 801 Squadron, embarked in 
HMS Argus and HMS Eagle; No 806 Squadron in HMS 
Formidable; No 880 Squadron in HMS Avenger; and No 
885 Squadron in HMS Victorious. Early in 1942, No 880 
Squadron transferred to the newly commissioned carrier 
HMS Indomitable, and in May the squadron took part in 


an operation to seize the Vichy French naval base of 
Diego Suarez on the island of Madagascar to prevent its 
possible capture and use by the Japanese as a submarine 
base in the Indian Ocean. In June 1942 Sea Hurricanes 
were active in providing air cover for Harpoon, the vital 
convoy that sailed from Gibraltar with supplies for Malta, 
and on 10 August five Sea Hurricane squadrons accompa- 
nied the naval force assigned to protect a second convoy, 
Pedestal — which comprised 13 freighters and an oil 
tanker — in what was literally a do-or-die attempt to 
relieve the besieged island. 

During a desperate three-day battle, only four of the 
freighters and the vital tanker got through, but the picture 
would have been far worse had it not been for the Sea 
Hurricanes, which — assisted by a squadron of Grumman 
Martlets and one of Fulmars — claimed the destruction of 
38 Italian and German bombers and torpedo-bombers for 
the loss of 13 British fighters, some of which ran out of 
fuel and had to ditch, 


Below: Hawker Sea Hurricane being made ready for a sortie froma 
Royal Navy escort carrier. The Sea Hurricane made a massive differ- 
ence to the Royal Navy, enhancing its ability to push vital convoys 
through ‘bomber alley’ to the island of Malta. 
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Above: A Catapult Aircraft Merchantman (CAM) ship, here shown 
with a Hurricane mounted on the launching apparatus. This was a 
desperate stop-gap measure designed to combat the Focke-Wulf 
Condor maritime reconnaissance aircraft. 


In the Arctic, Sea Hurricanes on board the escort carrier 
HMS Avenger provided fighter cover for Convoy PQ18, 
outward bound for Russia in September 1942. Three 
months earlier, Convoy PQI7 had suffered disastrous 
losses, mainly to air attack, but this time the fighters suc- 
cessfully broke up many attacks by torpedo-carrying 
Heinkel 111s and Ju 88 dive-bombers and drove them 
inside the convoy’s anti-aircraft screen, where they suf- 
fered heavy losses. Between them, the Sea Hurricanes and 
the AA (mainly the latter which, because of the fighters’ 
efforts, was able to concentrate on individual aircraft) 
accounting for 41 enemy bombers. Four Sea Hurricanes 
were lost, three of them, ironically, shot down by the 
convoy’s AA gunners. 

During Operation Torch, the North Africa landings in 
November 1942, Sea Hurricanes of Nos 800 and 891 
Squadrons operated from the escort carrier HMS Biter, 
while those of No 835 Squadron were embarked in 
another escort carrier, HMS Dasher. During these opera- 
tions, five Vichy French Dewoitine D.520 fighters were 
shot down by No 800 Squadron. At Oran, the main Fleet 
Air Arm operations were directed against the airfields of 
La Senia and Tafaraoui, and at the former, HMS Biter’s Sea 
Hurricanes combined with Fairey Albacores in destroying 
47 Vichy aircraft on the ground. 

By 1943 the day of the Sea Hurricane was over, and the 
squadrons with which it had served were being re-armed 
with more modern naval fighters, many of them 
American. Nevertheless, the Sea Hurricane continued to 
serve afloat until 1944 with Nos 824 and 835 Squadrons, 





operating in turn from the escort carrier HMS Nairana, 
which was mainly employed in escorting convoys to and 
from Gibraltar. Early in the year, on one such run, Sea 
Hurricanes of No 835 Squadron came across and shot 
down two four-engined Junkers Ju 290 maritime recon- 
naissance aircraft over the Bay of Biscay. 

The re-equipment of No 824 Squadron with Grumman 
Hellcats in April 1944 left No 835 as the last Sea Hurricane 
squadron afloat. The last operational sortie was flown on 
26 September 1944, while Nairana was escorting a 
Gibraltar convoy. Sea Hurricanes served ashore with Nos 
895 and 897 Squadrons at Stretton, Cheshire, and with No 
877 Squadron, formed in April 1943. The total number of 
Sea Hurricanes built or converted was about 800. 


i “Type: Carrier-borne fighter 





1 





‘one 955kW (1280hp) Rolls-Royce Merlin XX 12-cylinder 
V-type 


505km/h (314mph) 





12 mins 24 secs to 6095m (20,000ft) 


10,516m (34,500ft) 





1207km (750 miles) 





12.19m (40ft) 





23.92m? (257.5 sq. ft) 





9.81m (32ft 2in) 





3.98m (13ft) 





2617kg (5770!b) empty; 351 1kg (77401b) max t/o 





four 20mm (0.79in) Hispano cannon 
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Hawker Tempest 


The Tempest Mk || was powered by the 
Bristol Centaurus V 18 cylinder two row 
radial engine. Delays in the engine's 
development meant that the Mk II entered To aim his cannon the pilot was equipped 
service after the Tempest Mk V. with a reflector gunsight. The windscreen of 
the cockpit was of sufficent thickness to 
| protect the pilot from small calibre rounds. 





The Mk Il was armed with four fixed 


forward-firing 20mm (0.79in) cannon in the Although this Tempest is armed with eight 
wings in addition to the stores carried under rockets, the aircraft could also carry bombs 
the wings up to a maximum load of 907kg (2000Ib) 
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The pilot sat in a raised position under a 
one-piece sliding canopy with excellent all- 
round vision. He was protected by an 
armoured backplate 









This aircraft has the markings of No 16 
Squadron RAF, based at Lineberg in 
northern Germany in 1946/7. The squadron 
only flew Mk IIs for about two years, before 
converting to the de Havilland Vampire. Its 
unit badge is painted on the tail 
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Late in 1941, it became clear to the Hawker design team, 


armed with the growing volume of information on the 
yphoon’s inadequacies — fed back to them by the RAF Air 
Fighting Development Unit and No 56 Squadron, which 
had pioneered the type’s entry into service — that a 
number of radical improvements to the basic design 
would be necessary if the aircraft were to fulfil its primary 
role, which was still considered to be interception at all 
altitudes. Three main areas were isolated. First, cockpit 
visibility required drastic improvement; secondly, the wing 
would have to be re-designed to improve performance at 
altitudes above 6100m (20,013ft) and in high-speed dives; 
and thirdly, increased fuel tankage would have to be pro- 
vided to improve the Typhoon’s endurance, which was 
restricted to about an hour and a half. 

The problem with the Typhoon’s wing section — with its 
thickness/chord ratio of 19.5 per cent at the root, 12 per 
cent at the tip and its maximum thickness at 30 per cent 
chord — was that although it performed well at all level 
speeds within the aircraft’s flight envelope, it proved 
aerodynamically poor in a high-speed dive, producing 
severe buffeting and aileron reversal tendencies. The 
Hawker team had recognized this shortcoming at an early 
stage and in September 1940 had begun the design of an 
entirely new wing, semi-elliptical in plan form and with a 
vastly improved thickness/chord ratio: 10.5 per cent at 
the tip, 14.5 per cent at the root and with its maximum 
thickness at 35 per cent chord. Compared with the 


lyphoon’s wing, the new design effectively reduced the 
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Above: The Centaurus-engined Tempest II was to have been the first 
model to enter service, but engine development problems delayed its 
debut until after World War Il had finished. It was originally intended 
for service in the Pacific theatre. 


thickness at the root by some 12.7cm (5in). The new 
wing design also generated other changes, including the 
lengthening of the fuselage to accommodate the fuel 
tanks that could no longer be fitted into the wing, the re- 
design of the undercarriage, and the development of new 
Hispano Mk V cannon. 

The modified design, designated Hawker P.1012, was 
tendered to Air Ministry Specification F.10/41, and on 18 
November 1941 Hawker Aircraft Ltd received a contract to 
build two prototypes, to be known as the Typhoon Mk II. 
However, such were the differences, particularly in exter- 
nal appearance, between the Typhoon and the new design 
that, before the prototype had flown, the type was 
renamed Tempest in August 1942. By this time there were 
four F.10/41 prototypes on order; two (Tempest Mks I and 
V) with Napier Sabre engines and two (Tempest Mks III 
and IV) with Rolls-Royce Griffons, the intention being 
also to order to further aircraft (Tempest Mk II) powered 
by the Bristol Centaurus radial engine when development 
of this powerplant had progressed further. 

The prototype Tempest I (HM595) flew on 2 September 
1942 but an initial contract, calling for 400 Tempest Is 
powered by the Napier Sabre IV engine, was cancelled and 
the contract amended in favour of the Centaurus-powered 
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mm (0.79in) Hispano Mk V can 
Up to 907kg (20001b) 





Tempest Mk II. Delays in the production of this engine, 
however, and the cancellation of the projected Tempest 
Mks II and IV, meant that the first variant to enter pro- 
duction was the Tempest Mk V, powered by the Napier 
Sabre II. This gave it an impressive acceleration. The first 
100 production aircraft had the Sabre IIA engine and 
long-barrelled British Hispano Mk II 20mm (0.79in) 
cannon, and were designated Mk V Series I. Subsequent 
production aircraft had the Sabre IIB or ‘C) the short- 
barrelled Hispano Mk V cannon fully recessed in the wing 
leading edge and spring-tab ailerons, and were designated 
Mk V Series II. At the time it entered service with No 3 
Squadron RAF and No 486 Squadron RNZAF (the two 


squadrons combining to form No 150 Wing) in April 1944 
the Tempest was the fastest and most powerful fighter in 
the world. Below 3000m (10,000ft) it could be dived at up 
to 869km/h (540mph), far in excess of the speed attainable 
by any other piston-engined fighter, and its maximum 
speed, straight and level, was 708km/h (440mph). Combat 
radius was 800km (500 miles) with external tanks and its 
ammunition magazines held 800 20mm (0.79in) shells, 
enough for 20 seconds of firing time. The two initial 
Tempest squadrons flew many cross-Channel sorties 
before and during the invasion of Normandy, and in their 
first encounter with the Luftwaffe, on 8 June 1944, they 
destroyed four Messerschmitt Bf 109s, with two more 
damaged, in exchange for two Tempests damaged. 

Soon afterwards, however, the Tempest squadrons were 
assigned to the air defence of Great Britain, operating 
against the V-1 flying bombs now being launched against 
London. The Tempest’s high speed made it the ideal inter- 
ceptor; No 3 Squadron was the top-scoring unit, with 258 
V-1s destroyed; No 486 claimed 223. Anti-flying bomb 
operations, however, revealed some snags with the 
Tempests’ Sabre engines, and the fighters were withdrawn 
from front-line service for some weeks while the troubles 
were rectified. The Tempest squadrons subsequently moved 
to the Continent with 2nd TAF and became a potent addi- 
tion to the Allies’ striking power during the closing months 
of the war. Eventually, 11 squadrons were armed with the 
Tempest Mk V and 5 with the Mk VI, with its 2013kW 
(2700hp) Sabre VA engine. Total numbers built were 805 
Mk Vs, 142 Tempest VIs, and 472 Tempest IIs. Tempest IIs 
were also supplied to India (89) and Pakistan (24). 


Below: Hawker Tempest V of No 274 Squadron. This squadron 
received its first Tempests in August 1944 and subsequently used 
them against the V-1 flying bombs, before moving to the continent as 
part of the 2nd Tactical Air Force. 
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Hawker Typhoon 


No 175 Squadron first began using rockets 
in the spring of 1944. Eight rockets could be 
carried by a Typhoon. Each rocket was 
76mm (3in) in diameter and was equipped 
with a 27kg (60lb) warhead capable of 
knocking out tanks and trains 





The Typhoon was powered by the Napier 
Sabre IIA engine, which had four rows of six 
cylinders arranged in an ‘H’ formation. It 
was started by a Coffman starter, a large 
explosive cartridge which made the engine 
literally explode into life 
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All but a handful of the early Typhoons were 
equipped with four 20mm (0.79in) Hispano 


cannon in the wings, each gun having 140 
rounds of ammunition. 


Early Typhoons had a framed canopy with a 
‘car door’ allowing access to the cockpit, but 
this was later changed to the one-piece 
teardrop sliding canopy seen here to 
improve the pilot's vision. To the same end, 
a whip aerial replaced its solid predecessor 
on the rear fuselage 






No 175 Squadron transferred to the Typhoon 
in April 1943. This example of the Mk IB 
flew in support of the Normandy landings 
and was based at Le Fresne-Camilly in 
France in August 1944 


Early Typhoons had a number of fatal 
crashes due to their tailplanes falling off in 





flight. After a lengthy diagnosis, small 
fishplate strengtheners were added, which 
cured the problem. 


Allied aircraft flying in support of the 
Normandy landings wore black-and-white 
markings to show their allegiance to ground 
troops below, and prevent friendly fire 
incidents. Some aircraft also wore the 
stripes on their wings 
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A cantilever low-wing monoplane of basically all-metal 
stressed-skin construction with a retractable tailwheel, the 
Hawker Typhoon was designed in response to a 1937 Air 
Staff requirement, leading to Air Ministry Specification 
F.18/37, for an aircraft capable of taking on heavily armed 
and armoured escort fighters like the Messerschmitt Bf 
110. In fact, two separate designs were submitted, the 
Type R and Type N. The Type R was powered by a Rolls- 
Royce Vulture engine; it flew in prototype form as the 
Tornado, but was abandoned when production of the 
Vulture was curtailed. A 2100hp Napier Sabre H-type in- 
line engine powered the Type N, and the first of two 
prototypes, P.5212, flew for the first time on 24 February 
1940 


however, did not fly until May 1941. Delays in production 


, named Typhoon. The first production aircraft, 


were blamed on the unreliability of the massive Sabre 
engine, but there were other problems, including struc- 
tural failures of the rear fuselage. These had still not been 
cured when No 56 Squadron at Duxford was issued with 
the Typhoon in September 1941, and several pilots were 
lost in accidents. Although the aircraft was fast and han- 
dled well at medium and low altitudes, at high altitude its 
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performance was inferior to that of both the Focke-Wulf 
190 and the Messerschmitt Bf 109F, and its rate of climb 
was poor. Teething troubles with the type kept the 
squadron non-operational until the end of May 1942, and 
at one time there was even talk of cancelling the Typhoon 
programme altogether. 

It was a change in enemy tactics that brought about the 
aircraft’s reprieve. In the summer of 1942, FW 190s of JG 2 
and JG 26, based on the Channel coast, began carrying out 
sporadic hit-and-run attacks on coastal targets in south- 
east England. The Luftwaffe pilots made full use of the 
contours of the South Downs, flying that would nowadays 
be called ‘nap of the earth, to pop up and attack coastal 
targets from the rear. Only the Typhoon was fast enough 
to catch the elusive intruders, and at low level it was in its 
element. Two more, Nos 609 and 266 Squadrons, had now 
joined the original Typhoon squadron, No 56, and 
together these formed the Duxford Typhoon Wing. 
During the summer months of 1942, still suffering from 
technical problems, they were engaged in air defence 
duties, but No 609 Squadron, having received the appro- 
priate authority, began to carry out a series of operational 
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Above: Hawker Typhoon IB of No 440 (RCAF) Squadron. Formed in 
February 1944, this Canadian unit originally flew Hurricanes, which 
were soon replaced by Typhoons. The squadron operated in support of 
the 1st (Canadian) Army's advance. 


Below: Hawker Typhoon Mk IA of No 609 Squadron, which pioneered 
the type into service through a succession of accidents, leading to a 
number of changes that eventually turned the Typhoon into the world’s 
most effective fighter-bomber. 








trials to investigate the aircraft’s usefulness in other roles. 
These included night interception and, most important of 
all for the Typhoon’s future, ground attack by both day 
and night. The Typhoon Mk IA, which was armed with 12 
7.7mm (0.303) machineguns, was now giving way to the 
Mk IB, whose four 20mm (0.79in) cannon proved highly 
effective in the ground-attack role and which was powered 
by a somewhat more reliable Sabre IIA engine with 
1626kW (2180hp). 

The Duxford Wing’s cannon-armed Typhoon IBs went 
into action for the first time in August 1942, when they 
carried out an uneventful sweep from Dunkirk to Calais as 
a preliminary to the disastrous Anglo-Canadian landing at 
Dieppe, which took place the next day. Thirty-six 
Typhoons took part in the operation, but claimed only 
two ‘probables’ and three enemy aircraft damaged. One 
Typhoon was lost through engine failure and a Spitfire 
shot another down. The operation served only to under- 
line the complete inadequacy of the Mk I’s cockpit canopy 
design, with its extremely poor pilot visibility, for air supe- 
riority fighting. Later production Typhoons had a clear 
bubble-type sliding canopy, a vast improvement. 

Although the Typhoon continued to have problems well 
into 1943 when they were finally rectified, and its future 
still hung in the balance, its prowess against the Luftwaffe’s 
low-level intruders had begun to tip the scales in its 
favour. Since June 1942 the fighter-bomber attacks had 
been assuming greater proportions, more Focke-Wulf 
fighter-bombers having been allocated to JG 2 and 26. It 
was soon apparent that the main line of defence, the 
Spitfire, was unable to cope with the faster FW 190A-4, 
with which the Jagdgeschwader were now equipped. But on 
20 January 1943 the Typhoon at last showed what it could 
do as an interceptor. On that day, 28 enemy fighter- 
bombers, escorted by single-engined fighters, made a 
daylight attack on London, causing much damage and 
many casualties. Little warning had been received of the 
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Type: Low-level interceptor and ground-attack 
aircraft 


Crew: 1 





Powerplant: 





(Mk IA); one 1626kW Ohp) Sabre HA, 1640kW 
(2200hp) Sabre 1B or 1685kW (2260hp) Sabre 1IC Mk 1B) 


663km/h (412mph) 


Max speed: 


5 mins 50 secs to 4570m (15,000ft) 


Time to height: 





Service ceiling: 10,730m (35,200/t) 


Max range: 1577km (980 miles) with external tanks 

Wing span: 12 stm (att 6in) 

Winvarea: Peso (257.5 sq.ft) ‘ 

Length: 873m (31ft Sin 

an a67m (15h 3in) =z 

Weights: 444skg (9800!b) empty; 5171kg (11,4001b) max t/o 
Armament: 27 Imm (0.303in) fixed forward-firing MG with 


500rpg in wing (Mk IA); four 20mm (0.79in) fixed 
forward-firing cannon in wing; external bomb load up: 
to 907kg (20001b) or eight 6Olb RPs 


attack, but as the raiders were making their exit from the 
target area, they were intercepted by the Typhoons of No 
609 Squadron. In the ensuing fight, Flying Officer J. 
Baldwin, later to become the top-scoring Typhoon pilot 
with 15 victories, destroyed three Bf 109Gs, while four FW 
190s were shot down by other pilots. No 609 Squadron 
achieved several more successes against the enemy fighter- 
bombers in the weeks that followed, and during this 
period the squadron continued to expand its offensive 
operations against targets on the Continent. There was no 
longer any doubt about the aircraft’s effectiveness at low 
level, and 609 Squadron’s performance effectively killed a 
last-ditch attempt by the Engineering Branch of Fighter 
Command, early in 1943, to have the fighter axed in 
favour of the American P-47 Thunderbolt. By the end of 
the year, the aircraft’s technical problems were cured. Now 
the growing number of Typhoon squadrons, carrying a 
pair of 226kg (5001b) bombs or eight underwing rocket 


projectiles on their aircraft, in addition to the built-in 


Right: Hawker Typhoon armed with eight 27kg (601b) rocket projec- 
tiles. A salvo of these missiles was the equivalent of a broadside from 
a 15cm (Gin) gun cruiser; therefore rocket-armed Typhoons could 


cause awesome damage to enemy armour. 
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cannon armament struck hard at the enemy’s communi- 
cations, shipping and airfields, and the Typhoon was 
heading for its place in history as the most potent Allied 
fighter-bomber. After the Allied landings in Normandy, 
the name of the rocket-armed Typhoon would become 


synonymous with the break-up of an enemy armoured 
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counter-attack at Mortain and the destruction of the 
retreating German Army at Falaise. During the last days of 
the World War II, having supported the Canadian Ist and 
British 2nd Armies in their drive through north-west 
Europe, its final actions were against enemy shipping in 
the Baltic. 


In all, 3330 Typhoons were built, all by Gloster except 
for the two prototypes, five Mk 1As and ten Mk 1Bs. The 
Mk IB was the major production version, over 3000 being 
completed. About 60 per cent of these had bubble-type 
canopies in place of the original frame-type cockpit hood 


and car-type access door. 








Short Sunderland 


Two pilots sat side-by-side with full dual 
controls on the flight deck, Behind them 
were the navigator and wireless operator, 
with a flight engineer behind them. The 
windscreen and canopies were flat Triplex 


panels for better vision 






The guns of the Sunderland led it to be 
nicknamed the ‘Flying Porcupine’. The front 
turret in the Mk II had a single machine gun, 
but this was later changed to twin guns, and 
fixed forward-firing guns were added for the 
pilot's use. 


Inside the Sunderland's hull was space for a 
dinghy, the bomb-aimer's compartment, a 
wardroom with tables and folding bunks, a 
small workshop and a galley. 
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A Frazer Nash F.N.7 mid-upper turret offset 
to starboard was mounted in the upper 
fuselage. It contained a pair of 7.7mm 
(0.303in) machine guns. 


Most Mk II Sunderlands were equipped with 
ASV. Mk II radar, of which these four dipole 
antennae were part. The Germans later 
learned to detect the radar's emissions, and 
it was replaced with the ASV. Mk Ill 


Early Mk Ils had an EN. 13 turret with four 
7.7mm (0.303in) machine guns and 500 
founds per gun. 


a // 


ie ineffective 45kg (100Ib) depth charges 
ere replaced by 114kg (250!b) charges 
led with Torpex explosive. Normally stored 


a bomb room in the fuselage, they were This was one of 20 Sunderland IIs built by 

ectrically moved out onto the wing when Blackburn. It was a member of No 201 

action. Squadron, which flew from Lough Erne, 
Northern Ireland, from September 1941 until 
March 1944. 
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The design of the Short Sunderland, which eventually was 
to become one of the RAF’s longest-serving operational 
aircraft, was based on that of the stately Short C Class 
“Empire’ flying boats, operated by Imperial Airways in the 
1930s. When the Air Ministry issued Specification R.2/33, 
calling for a four-engined reconnaissance flying boat, the 
adaptation of the C Class design to meet the military 


‘Type: Long-range maritime patrol aircraft (Mk V) 4 
10 


fe 
= 













four B95kW (1200hp) Pratt & Whitney R-1830-90 Ty 
e Wasp 14 cylinder air-cooled radial engines 


E Max speed: 
Time to height: 
_ Service ceiling: 5445m (17,864m) 
ie 








349km/h (217mph) at 1525m (S000ft) 





16 mins to 3660m (12,000) 4 
















4796km (2980 miles) x 
34.36m (112ft 7in) 


138.14m? (1487sq ft) 





26m (85ft 3in) 


10.52m (34ft Sin) 








16,738kg (36,9001b) empty; 27,216kg (60,000Ib) 








[ 7.7mm (0.303in) MG each in bow and dorsal t 
ee four 7.7mm (0.303in) MG in tail turret; a war load 
s 





to 2250kg (4960!b) of bombs, mines or depth charge 
; fetractable racks in hull sides a 
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Above: Short Sunderland GR Mk V, the last of the line. The Mk V 
remained in first-line service with the RAF's Far East Flying Boat Wing 
until as late as 1959, at which time the last aircraft were withdrawn 
from No 205 Squadron at Singapore. 


requirement seemed a logical step to Short Brothers. The 
Air Ministry thought so too, and placed an order for 21 
production aircraft of the $.25, as the military flying boat 
was designated, in March 1926, some 18 months before the 
prototype flew. The maiden flight of the prototype, K4774, 
took place on 16 October 1937, powered by four 708kW 
(950hp) Bristol Pegasus X radial engines. The first produc- 
tion Sunderland Mk Is, powered by Pegasus XXII engines 
and with a revised nose and tail armament, was delivered 
to No 230 Squadron in Singapore early in June 1938 and, 
by the outbreak of World War II in September 1939, three 
more squadrons: No 204 at Mount Batten, in Devon, No 
210 at Pembroke Dock in Wales, and No 228, then in the 
process of returning to Pembroke Dock from Egypt. 

The Sunderland was soon in the headlines; on 21 
September 1939, two aircraft of Nos 204 and 228 
Squadrons rescued the entire crew of the stricken freighter 
Kensington Court, which had been torpedoed by a U-boat. 

Three more squadrons, Nos 95, 201 and 270, were 
equipped with the Sunderland Mk I, of which 90 were 
built before production switched to the Mk II. This was 
fitted with Pegasus XVIII engines with two-stage super- 
chargers, a twin-gun dorsal turret, an improved rear turret 
and ASV Mk II radar. Production of the Sunderland Mk II 
reached 55 aircraft, these equipping Nos 119, 201, 202, 
204, 228 and 230 Squadrons. The fitting of extra equip- 
ment meant that the Mk II had a much higher operating 
weight than the Mk I, and a new planing hull bottom was 
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designed, with a less pronounced forward step that gave 
better unstick characteristics. The hull was tested on a Mk 
II, which in effect became the prototype of the next vari- 
ant, the Mk III, which was to be the major production 
model of the Sunderland. The first Short-built Sunderland 
Mk III flew on 15 December 1941 and the parent company 
eventually produced 286 Mk IIIs, a further 170 being built 
by Blackburn Aircraft. The latter company had already 
built 15 Mk Is and 5 Mk IIs. 

One of the principal exponents of the Sunderland as an 
anti-submarine weapon was No 10 Squadron RAAF, 
which was based in Britain and which first experimented 
with a group of four 7.7mm (0.303in) machineguns 
mounted on either side of the aircraft's bow, bringing the 
total armament to 10 guns. The revised forward-firing 
armament meant that the Sunderland could lay down an 
effective fire on a surfaced U-boat as the aircraft made its 
run-in, and with 10 guns, the flying boat presented a dan- 
gerous target to enemy fighters, which learned to be wary 
of it an early stage of the war. The Germans nicknamed 
the Sunderland Stachelschwein (porcupine). 

The Sunderland III equipped 11 RAF squadrons, includ- 
ing 1 Polish and 1 Free French, and was followed by the 
Sunderland IV, a larger and heavier development with 
1268kW (1700hp) Bristol Hercules engines, eight 12.7mm 
(0.5in) machine guns and two 20mm (0.79in) cannon. In 
fact, only two prototypes and eight production aircraft 
were built and given the name Seaford, but after evaluation 


Below: Always a majestic sight, a Short Sunderland Mk | ploughs 
through the sea on its take-off run. The Sunderland prototype flew for 
the first time in October 1937 and four squadrons were equipped with 
the type at the outbreak of World War Il. 


by Coastal and Transport Commands, the Sunderland 
IV/Seaford was abandoned and the aircraft later converted 
for commercial use as the Short Solent. The last opera- 
tional Sunderland, therefore, was the Mk V, 100 of which 
were built by Shorts and 50 by Blackburn. The MK V, 
powered by four 895kW (1200hp) Pratt & Whitney R- 
1830-90 Twin Wasps and carrying the ASV Mk VIc radar, 
made its appearance late in 1943 and continued to serve 
for many years after World War II, the last RAF 
Sunderland Vs retiring from No 205 Squadron at Changi, 
Singapore, in 1959. Nineteen Sunderland Mk Vs were 
exported to France’s Aéronavale, retiring in 1960, and 16 
to the RNZAF, where they served until 1966. 

In the early stages of its operational career, the 
Sunderland, like other RAF maritime patrol aircraft, was 
armed with the standard 113kg (250Ib) bomb, a weapon 
almost completely ineffective against U-boats. It was not 
until 1940 that the depth charge was acknowledged as the 
really effective anti-submarine weapon, and even then the 
early depth bombs, filled with Amatol, were notoriously 
unreliable and prone to disintegrate on hitting the surface 
of the sea. Matters improved with the introduction of 
modifications in 1941 and in particular with the use of a 
new explosive called Torpex, which was 30 per cent more 
effective than Amatol. The 113kg (2501b) charge was set to 
explode at a depth of 7—15m (25-50ft), and the weapons 
were dropped in sticks, usually of six, with 30m (100ft) 
between them, earlier spacings of 11-18m (36-60ft) 
having proved unsuccessful. Release height was very low at 
15-23m (50-75ft). 

By the end of World War II, Sunderland aircraft 
equipped as many as 28 RAF squadrons, both at home and 
overseas. 
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Supermarine Spitfire 


The pilot sat under a blown sliding canopy 


The Spitfire VC was powered by the Rolls- with a partially glazed fairing to improve his 
Royce Merlin 45 12 cylinder engine. The Mk rearward vision. A rear view mirror was also 
V's airframe was especially strengthened to attached to the top of the cockpit frame. The 
compensate for the increased weight of the pilot was protected by an armoured plate to 
engine and the greater power it generated his rear, and a bulletproof windscreen. 





The ‘C’ wing of the Spitfire contained four 
20mm (0.79in) cannon and four 7.7mm 
(0.303in) machine guns, although sometimes 
only two cannon were carried to reduce the 
aircraft's weight 





The Mk VC was fitted with a tropical filter 

when serving in the tropics or the desert. In 

this case it is a Vokes filter; an Aboukir filter 

was also available The Spitfire was an effective fighter-bomber, 
and had two hardpaints under its wings as 
well as a centreline pylon, The latter could 
carry a 227kg (500/b) bomb, while two 114kg 
(250!b) bombs could be carried under the 
wings of the Mk VC. 
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This Spitfire carries the markings of No 2 
Squadron of the South African Air Force, 
tasked as a fighter-bomber unit in the North 
African desert in the fight against Rommel's 
Afrika Korps. 


Fabric patches were covered in dope and 
stuck over the muzzles of the machine guns 
in the wings to prevent foreign objects 
entering them before they were first fired by 
the pilot. 


The wings of the Mk VC were given these 


distinctive bulges to provide space for the 


breeches of the four cannon 
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The legendary Supermarine Spitfire was designed by a 
team under the direction of Reginald Mitchell, and traced 
its ancestry to Supermarine’s racing floatplanes developed 
for the Schneider Trophy contest. The design was so evi- 


dently superior to the original Air Ministry Specification 





to which it had been submitted, F.5/34, that a new one, 
F.37/34, was drafted to cover the production of a proto 
type. This aircraft, K5054, made its first flight on 5 March 
1936 and, like the Hawker Hurricane, with which it was to 
share so much fame, was powered by a Rolls-Royce Merlin 
‘C’ engine. A contract for the production of 310 Spitfires 


was issued by the Air Ministry in June 1936, at the same 
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time as the Hurricane contract, and the first examples 
were delivered to No 19 Squadron at Duxford in August 
1938. Eight other squadrons had been equipped with 
Spitfires by September 1939, and two Auxiliary Air Force 
units, Nos 603 and 609, were undergoing operational 
training. Production of the Spitfire Mk I, which was pow- 
ered by a 768kW (1030hp) Merlin II or III engine, 
eventually reached 1566 aircraft. It was this variant that 
saw the most combat in the Battle of Britain, the Mk II 
with the 876kW (1175hp) Merlin XII engine being issued 
to the squadrons of Fighter Command in September 1940, 
Mk II production, including the Mk IIB, which mounted 
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Above: Spitfire Mk XIV of No 610 Squadron. An Auxiliary Air Force 
unit with a proud record, No 610 Squadron operated from bases all 
over north-west Europe, taking part in actions from December 1944 
until the end of the war. 


Left: The Spitfire Mk Vb had its wings clipped to improve performance 
at low altitude, but despite this, it was outclassed by the Focke-Wulf 
190 and suffered badly in the early months of 1942. The later model, 
the Spitfire Mk IX, restored the balance. 


two 20mm (0.79in) cannon and four 7.7mm (0.303in) 
machine guns in place of the standard eight, totalled 920 
aircraft. During the battle, from 1 July to 31 October 1940, 
361 of the 747 Spitfires delivered to Fighter Command 
were destroyed, not all in combat. 

The Spitfire Mk III was an experimental ‘one-off’ air- 
craft; the Mk IV (229 built) was a photoreconnaissance 
version. It was actually produced after the next variant, the 
Mk V, which began to reach the squadrons in March 1941. 
Converted from Mk I and II airframes, the Mk V was to be 
the major Spitfire production version, with 6479 examples 
completed. The majority of Spitfire Vs were armed with 
two 20mm (0.79in) cannon and four machineguns, 
affording a greater chance of success against armour plat- 
ing. The Mk V was powered by a Rolls-Royce Merlin 45 
engine, developing 1055kW (1415hp) at 5800m (19,028ft) 
against the 858kW (1150hp) of the Merlin XII fitted in the 
Mk II. Nevertheless, the Mk V was essentially a compro- 
mise aircraft, rushed into service to meet an urgent Air 
Staff requirement for a fighter with a performance supe- 
rior to that of the latest model of Messerschmitt. The 
debut of the Spitfire V came just in time, for in May 1941 
the Luftwaffe fighter units began to receive the 
Messerschmitt Bf 109F, its service debut having been 
delayed through technical problems. On 11 May, a group 
of bomb-carrying Bf 109Fs attacked Lympne and 
Hawkinge, one being shot down by a Spitfire. The Spitfire 
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V, however, failed to provide the overall superiority Fighter 
Command needed so badly. At high altitude, where many 


combats took place, it was found to be inferior to the Bf 


109F on most counts, and several squadrons equipped 
with the Mk V took a severe mauling during that summer. 

To counter the activities of high-flying German recon- 
naissance aircraft the Spitfire Mk VI was produced, with a 
long, tapered wing and a pressurized cockpit; the aircraft 
was assigned to one flight of the RAF’s home defence 


squadrons. A Rolls-Royce Merlin 60 engine, a two-stage, 


two-speed, inter-cooled powerplant that was to take devel- 
opment of the Merlin to its ultimate, also with a 
pressurized cockpit, powered the Mk VII. Early in 1942, 
Air Staff envisaged production of both the Spitfire VII 
and, in much larger numbers, of the Spitfire VIII, which 
was basically an unpressurized version of the Mk VII 
intended for low-level air superiority operations. But the 
Mk VIII design needed a lot of refinement, including a 
general strengthening of the fuselage, which meant that 
production would be delayed for an unacceptably long 
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time, and Air Staff thoughts consequently turned to an 
interim aircraft: a Mk V Spitfire airframe combined with a 
Merlin 61 engine. The resulting combination was the 
Spitfire Mk IX, which for a stop-gap aircraft turned out to 
be a resounding success. Deliveries to the RAF began in 
June 1942 and 5665 were built, more than any other marks 
except the Mk V. 

The Spitfire Mk X and XII were unarmed PR variants, 
while the Mk XII, powered by a 1294kW (1735hp) Rolls- 
Royce Griffon engine, was developed specifically to counter 


"Type: Fighter (Mk VB) 












































Crew: 1 
i Powerplant: ‘one 1074kW (1440hp) Rolls-Royce Merlin 45/46/50 
V-12 engine 
Max speed: 602km/h (374mph) at 3960m (13,000ft) 
Time to height: 7 mins 30 secs to 6095m (20,000ft) 
Service ceiling: 11,280m (37,007!) 
Max range: 756km (470 miles) 
Wing span: 11.23m (36ft Bin) 
Wing area: 22 48m? (242sq ft) 
Length: 9.11m (29ft Bin) 
Height: 3,48m (11ft 4in) 
Weights: 2313kg (5121|b) empty; 3078kg (67851b) max t/o 
Armament: two 20mm (0.79in) are four 7.7mm (0.303in) MG in 


the wings 


the low-level attacks by Focke-Wulf 190s. It first went into 
service with No 41 Squadron in February 1943. The 
squadron shot down its first FW 190 on 27 April, while 
operating from Hawkinge. The second unit to re-equip 
with the Mk XII, No 91, destroyed five enemy fighter- 
bombers in a running battle over the Channel on 25 May 
1943. Only 100 MK XII Spitfires were built, followed by the 
more numerous Mk XIV. The latter, based on a Mk VIII 
airframe, was the first Griffon-engined Spitfire variant to 
go into large-scale production, and the first examples were 
issued to No 322 (Netherlands) and No 610 Squadrons in 
March and April 1944. The next variant, the Mk XIV, was 
based on the Mk VIII, with an airframe strengthened to 
take a 1529kW (2050hp) Griffon 65 engine. The Spitfire 
XVI, which entered service in 1944, was a ground-attack 
version similar to the Mk IX, but with a Packard-built 
Merlin 266 engine. The Spitfire XVIII entered service at the 
end of World War II, and was a fighter-reconnaissance 
variant, as was the PR Mk XIX. The last Spitfire variants, 
the Mks 21, 22 and 24, produced until 1947, bore very little 
resemblance to the prototype Mk I of a decade earlier. Total 
Spitfire production was 20,351, plus 2334 examples of the 
naval version, the Seafire. 


Left: A tropicalized Spitfire Mk Vc pictured on Sicily after the Allied 
invasion of July 1943. Spitfires of the Desert Air Force — which would 
retain its name during the Italian Campaign — were able to provide 
valuable support for the Eighth Army. 
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Vickers Wellington 


The pilot and co-pilot sat side-by-side, the 
co-pilot sitting on a folding seat which 
allowed access to the nose section, Behind 
This Wellington wears the standard Bomber the flight deck were the wireless operator 
Command camouflage scheme, with dark and navigator. 
earth/dark green upper surfaces, and matt 


black sides and undersurfaces 





The Mk Ill carried the Frazer Nash FN 5 





turret containing two 7.7mm (0.303in) ao 

Browning machine guns. Behind and below a 

the turret was the prone bomb-aiming 

position with downward-facing window. 
In the top of the bomb bays under the centre The Wellington Mk | was equipped with the 
of the fuselage were flotation bags which Pegasus radial, but the Mk Ill was powered 
inflated if the aircraft ditched to give the by the Bristol Hercules XI 14-cylinder 
crew time to escape. engine. The Mk II had been intended to use 


the Merlin, but this was cancelled due to its 


relative low priority. 
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The Wellington was equipped with single 
flexibly-mounted 7.7mm (0.303in) Browning 
machine guns in the waist positions 
Forward of these was a rest bunk and a 
chemical toilet. 











The Wellington was built to a ‘geodetic’ 
design developed by Barnes Wallis, which 
gave the fuselage immense strength and 
allowed it to be covered only with fabric to 
reduce weight. 


The rear turret was a Frazer Nash FN 20A 
equipped with four 7.7mm (0.303in) 
Brownings. The inital Wellington aircraft 
also had a ventral turret, but this was 
deleted from most production aircraft. 


This Wellington Mk III belongs to No 115 

Squadron based at RAF Marham, Norfolk. It 
flew Wellingtons from April 1939 to March 
1943, when it converted to Lancasters 
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The Vickers Wellington was designed by Barnes Wallis, 
who was later to conceive the mines that destroyed the 
Ruhr Dams, to Specification B.9/32. Like its predecessor, 
the Vickers Wellesley, the aircraft featured geodetic con- 
struction, a ‘basket weave’ construction system producing 
a self-stabilizing framework in which loads in any direc- 
tion were automatically equalized by forces in the 
intersecting set of frames, producing high strength for low 
weight. It was a system that enabled the Wellington to 
absorb a tremendous amount of battle damage, and still 
survive. In December 1933 Vickers was awarded a contract 
for the construction of a single prototype under the desig- 
271, this aircraft (K4049) flying on 15 June 
aft was lost on 19 April 1937 when it broke 


nation Type 






1936, This ai 
up during an involuntary high-speed dive, the cause being 
determined as elevator imbalance. As a result, the produc- 
tion prototype Wellington Mk I and subsequent aircraft 
were fitted with a revised fin, rudder and elevator adapted 
from a parallel project, the Vickers B.1/35, which would 
enter service later as the Warwick. The fuselage also 
underwent considerable modification, so that production 
Wellingtons, ordered to Specification 29/36, bore little 
resemblance to the ill-fated prototype. The first Mk I, 
L4212, with two Pegasus XX engines, flew on 23 December 
1937. The first Bomber Command squadron to re-arm, 
No 9, began receiving its aircraft in December 1938. 

The Wellingtons in RAF service at the outbreak of World 


War II were the Pegasus-engined Mks I and IA, the latter 


having a very slight increase in wing span and length, A 
prototype of the Merlin-engined Mk II and the Mk III had 
Bristol Hercules engines, and it was this powerplant that 
would be generally adopted. The most numerous early 
model, however, was the Mk IC, which had Pegasus XVIII 
engines; differing little from the IA, the fuselage of the 
Wellington IC was slightly cut down behind the nose 
turret and re-shaped in order to allow the turret a greater 
traverse. The aircraft was also fitted with beam gun posi- 
tions in place of the ventral gun turret, which caused too 
much drag, and self-sealing fuel tanks, adopted after two 
disastrous daylight raids in the Heligoland Bight area on 
14 and 18 December 1939, when 17 out of a total force of 
34 Wellingtons sent out were shot down by flak or fighters. 
In all, 2685 Wellington Mk 1C aircraft were built. 

After the experience of December 1939, Bomber 
Command’s Wellington force was switched to night- 
bombing only. In August 1940 Wellingtons took part in 
the first British air attack on Berlin, and on 1 April 1941 
modified Wellington Ils of Nos 9 and 149 squadrons 
dropped two 1812kg (3995Ib) bombs on Emden, with 
devastating results, marking the first operational use of 
this weapon. The Wellington made its appearance in the 


Below: Armourers loading up a 1812kg (4000Ib) bomb on to a 
Wellington. Known as ‘cookies’, these particular bombs produced a 
devastating blast effect on their targets. They were therefore deadly 
when directed against built-up areas, 
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Middle East in September 1940 and in the Far East early in 
1942. By this time, the principal version in service with 
Bomber Command was the Mk III (1519 built), with two 
1500hp Bristol Hercules engines replacing the much less 
reliable Pegasus, although four squadrons (Nos 142, 300, 
301 and 305, the last three being Polish units) used the Mk 
IV, which was powered by American Pratt & Whitney 
Twin Wasps. The Wellington III entered service with the 
experienced No 9 Squadron on 22 June 1941, and was to 
be the backbone of Bomber Command’s night offensive 
against Germany until such time as the Command’s four- 
engined heavy bombers became available in numbers. On 
the night 30/31 May 1942, when 1042 aircraft set out for 
Cologne on Bomber Command’s first ‘thousand-bomber’ 
raid, the raiding force included 599 Wellingtons. 

Coastal Command also found its uses for the versatile 
Wellington. The first general reconnaissance version of the 
aircraft, which made its appearance in the spring of 1942, 
was the GR III, 271 being converted from standard Mk IC 
airframes. The aircraft were fitted with ASV Mk II radar 
and adapted to carry torpedoes. Use of the GR III torpedo 
bomber was mainly confined to the Mediterranean, where 
squadrons operating from the island of Malta preyed on 
the Axis convoys plying between Europe and North Africa. 
Fifty-eight more GR IIIs were equipped as anti-submarine 
aircraft, being fitted with a powerful Leigh Light search- 
light to illuminate U-boats travelling on the surface, which 
they often did at night in transit to and from their Biscay 
bases. The ASW Wellingtons were used by Nos 172 and 
179 Squadrons from Chivenor in Devon and Gibraltar. 

The last bomber version of the Wellington was the Mk 
X, of which 3803 were built, accounting for more than 30 
per cent of all Wellington production. Its career with 
Bomber Command was brief, but it was used in the Far 
East until the end of the war. Coastal Command’s next 
version was the GR Mk XI, the first of four purpose-built 


Above: Vickers Wellington Mk X bearing the insignia of South-East 
Asia Command, with the red of the RAF roundel deleted because of 
possible confusion with Japanese markings and the white toned 
down to light blue for night operations. 


variants; the GR XI and GR XIII were specifically intended 
for the torpedo-bomber role, while the GR XII and GR 
XIV were dedicated anti-submarine aircraft. 

Other Wellingtons were converted as transports and 
trainers, and a special variant which was designated DWI 
was fitted with a large electro-magnetic ring to trigger off 
enemy magnetic mines. A pressurized high-altitude vari- 
ant, called the Wellington Mk V, was flown in prototype 
form only. 


Type: Medium bomber (Mk II!) 
Crew: 6 








Powerplant: two 1119kW (1500hp) Bristol Hercules XI radial engines 





Max speed: 411 km/h (255mph) at 3810m (12,500ft) 





Initial climb rate; 283m (928ft) per minute 


























Service ceiling: 5790m (18,996ft) 

Max range: 2478km (1540 miles) with 2041kg (4500!b) bomb load 
Wing span: 26.26m (86ft 2in) 

Wing area: 78.04m' (840sq ft) 

Length: 19,68m (64ft Gin) i 

Height: 5m (16ft 4in) 

Weights: B605kg (18.9701) empty; 15,422kg (34,0001b) max t/a 
Armament: two 7.7mm (0.303in) MG in nose turret, four in tail 


turret and two in beam positions; up to 2041kg (45001b) 
of bembs 
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Ilyushin I-2M3 


Many Soviet aircraft carried slogans. This 
aircraft carries two: ‘For Leningrad’, and 
‘Revenge for Khristenko!’, the latter being a 
downed pilot. This aircraft flew on the 
Leningrad Front in the summer of 1944. 


Early Il-2 aircraft were single-seaters, but 
these proved vulnerable to the Luftwaffe’s 
fighters. A rear gunner was thus installed, 
armed with either a BS or Berezin UBT 

12.7mm (0.5in) machine gun. 












eee 






ae 


The large undercarriage fairings of the II-2 
left the undercarriage partially uncovered, 
which meant that forced landings didn’t 
cause too much damage to the aircraft. In 
extreme circumstances, they could carry a 
passenger, as long as the undercarriage 
wasn't raised The |I-2M3 could carry a pair of 37mm 
(1.45in) cannon, but the usual armament 
was a pair of 23mm (0.9in) cannon outboard, 
with 7,62mm (0.3in) machine guns inboard. 
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The cockpit was surrounded by a one-piece The powerplant of the II-2M3 was the 


armoured ‘bathtub’ which formed part of the Mikulin AM-38F, a glycol-cooled V12 engine 
aircraft's structure. The back of the bathtub which used parts from a number of Western 
was closed off with a sheet of armour plate, engines. The intake on the top of the 
and the whole thing was inpenetrable to fuselage was for cooling the radiator. 


rounds smaller than 20mm (0.79in). 





The II-2 could carry up to eight of these 
RS-132 rockets which carried hollow-charge 


The circular piece of metal projecting from or ‘Blockbuster’ warheads. They were 
the spinner of the propeller is not a machine extremely effective against German tanks. 
gun or cannon, but a Hucks starter dog used 

for firing the engine 
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In the autumn of 1938 —a time of great international ten- 
sion — the Soviet Air Force General Staff, influenced by the 
air-combat lessons of the Spanish Civil War, issued a 


requirement for a new close-support aircraft capable of 


destroying the latest tanks and armoured vehicles of the 
types then being mass-produced in Nazi Germany. Two 
designers, Sergei Ilyshin and Pavel Sukhoi, were ordered to 
proceed with the design of such an aircraft. 

After an extensive evaluation of the proposals which had 
been submitted, the Ilyushin design was accepted, and 
materialized in the BSh-2 (or TsKB-55) prototype, which 
flew for the first time on 30 December 1939. BSh was an 
abbreviation of Bronyirovanni Shturmovik, or Armoured 
Assaulter, and it was as the Shturmovik that the definitive 
aircraft would be known throughout its operational 
career. Of mixed construction, the TsKB-55 was fitted with 
extensive armour protection for all vital components, and 
virtually the entire forward fuselage was built as an 
armoured shell weighing 700kg (1543lb), this area accom- 
modating the engine, water and oil coolers, the fuel tanks 
and crew members. 

Tests with the first two prototypes showed that the air- 
craft was underpowered and lacked longitudinal stability. 
Consequently, the third prototype, TsKB-57, the original 
1007kW (1350hp) AM-35A engine was replaced by an 
AM-38 which, although having a lower altitude rating 
than the AM-35A, offered 1600hp for take-off and 1550hp 
at 2000m (6562ft). The problem of longitudinal stability 
was rectified using an enlarged horizontal tail surface and 
moving the aircraft’s centre of gravity, and the second 
crewmember (radio operator/gunner) was eliminated to 
provide space for an extra fuel tank. Other changes 
included increasing the thickness of the rear armour plate 
from 7mm (0.27in) to 12mm (0.47in), and replacing two 
of the original armament of four 7.62mm (0.3in) ShKAS 
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Above: An Ilyushin II-2m3 is shown wearing hastily applied winter 
camouflage. In February 1943, the II-2 played a key role in the Soviet 
counter-offensive at Stalingrad, an operation which completed the 
encirclement of the German Sixth Army. 


Below: A pair of ll-2s. The early model of the Stormovik had no rear 
gun position, and therefore suffered terrible losses when it encoun- 
tered German fighters. It was some time before the matter was 
rectified and a rear gun position installed. 











SOVIET UNION 


machineguns with a pair of 20mm (0.79in) ShVAK 
cannon. Provision was also made for eight 82mm (3.2in) 
RS-82 air-to-ground missiles on underwing rails as an 
alternative to a bomb load of 50-600kg (1100-1323lb). 
The TsKB-57 reached a maximum speed of 470mph 
(292mph) at sea level, and on successfully completing its 
State Acceptance Trials in March 1941, was ordered into 
full production as the II-2, 249 being produced before the 
German invasion of June 1941. Most of these were used 
for training, and it was a small batch of pre-production 
aircraft, completed even before the TsKB-57 had com- 
pleted its trials, that was the first to see combat. 

The lack of a rear gun position proved to be a serious 
drawback, and losses were heavy. Following urgent requests 
from operational units, early in 1942, the decision was 
taken in principle to reinstate the rear gun position. More 
immediately, the firepower was increased by replacing the 
ShVAK cannon with 23mm (0.9in) VYa cannon of higher 
muzzle velocity, and the engine was boosted to reduce the 
take-off run from grass or dirt strips and improve combat 
manoeuvrability. These and other changes resulted in an 
increase in maximum take-off power to 1305kW (1750hp), 


the modified engine being designated AM-38F, and with a 
boosted engine and new armament, the modified single- 
seat Il-2M began to reach front-line units in the autumn of 
1942, and was used in considerable numbers during the 
battle for Stalingrad that winter. 

Further modifications were under way. The armoured 
forward section was extended rearwards to accommodate 
a rear gunner’s cockpit. The new two-seater variant, the II- 
2m3, entered service in August 1943, and thereafter played 
a prominent, and often decisive, part in the campaigns on 
the Eastern Front. By the winter of 1943-44, vast numbers 
of Il-2m3s were in service (some sources put the total as 
high as 12,000), equipping units of the Soviet Naval Air 
Arm as well as the Soviet Air Force. Naval Il-2s were used 
extensively for attacks on shipping in the Baltic and Black 
Sea, usually with bombs and rocket projectiles, but some- 
times with torpedoes. During summer 1943, anti-tank 
grenades were added to the the II-2’s potential warload, as 
many as 200 of these small hollow-charge weapons being 
carried in launchers beneath the wings. If the aircraft 
came under attack, the launchers could be jettisoned and 
lowered to the ground by parachute to friendly forces. 
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Left: This well-publicized shot of a Stormovik shows the aircraft's 
armament to good advantage, as would have been used at the Battle 
of Kursk. The Il-2 was built in larger numbers than any other warplane 
throughout history; no fewer than 36,183 were produced. 


It is for its part in the Battle of Kursk that the IIl-2 is 
probably best remembered. Following a series of experi 
ments, II-2s were fitted with two long-barrelled anti-tank 
cannon, and these were used with devastating effect at 
Kursk on the latest German Tiger and Panther tanks. 
During 20 minutes of concentrated attacks on the 9th 
Panzer Division, II-2 pilots claimed to have destroyed 70 
tanks. During the course of the battle, the 3rd Panzer 
Divis 








on, with strength of 300 tanks and 180 men per 
infantry company, claimed to have been reduced to 30 
tanks and 40 men per infantry company, largely as a result 
of Il-2 attacks. 

The number of II-2s built reached the staggering total of 
36,183, more than any other type of aircraft in history. An 
improved version of the II-2, the II-10, flew for the first 
time in 1943 and deliveries to operational units began in 
the autumn of 1944. Both II-2 and II-10 saw action over 
Germany during the closing weeks of World War II, and in 
the post-war years, the II-10 saw widespread service with 
Soviet Bloc air forces, with some seeing action during the 
Korean War. 


Type: Assault aircraft (II-2m3) 


Crew: 2 


Powerplant: ‘one 1320kW (1770hp) Mikulin AM-38F liquid-cooled in-line 


Max speed: 404km/h (251mph) at 760m (2493ft) 


Time to height: = 15 mins to 5000m (16,404ft) 











Service ceili 6000m (19,685ft) 

Max rang 800km (497 miles) 

Wing spai 14.60m (47ft Sin) 

Wing area: 38.54m? (414.8sq ft) 

Length: 11.60m (38ft) 

Height: 3.40m (11ft in) 

Weights: 4525kg (99761b) empty; 6360kg (14,0211b) max t/o 

Armament: (typical) wing-mounted armament of two 37mm (1.46in) 
and two 7.62mm (0.3in) guns; one 12.7mm (0.50in) 
MG in the rear cockpit; 200 PTAB hollow-charge 
anti-tank bombs, or eight RS-82 or RS-132 rocket 


projectiles 
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Lavochkin La-5 


The La-5FN carried only two guns in its 


The La-5FN was powered by the Shvetsov upper fuselage decking and synchronized to 
M-82FN radial engine. It had two rows of fire through the propeller disc. The guns 
seven cylinders each, with two-stage were 20mm (0.79in) ShVAK cannon and had 
supercharging and direct fuel injection. 200 rounds of ammunition each 

| 





The annular intake around the front of the 





engine had | 5 to control the amount of 

air entering the intake trunk which fed air 

into the engine housing The intake under the engine collected air for 
the engine oil cooler. The rear of the intake 
had a moveable flap to control the flow of 


air through the cooler 
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The pilot's high position gave good all-round 

visibility apart from the frontal are during 

taxiing, which was obscured by the long 

fuselage and supercharger. Compared to 

Western fighters, the pilot’s gunsight was ~~ 
extremely primitive 


This slogan reads ‘For Vasek and Zhora’, but 


most Soviet aircraft slogans were either 


patriotic or anti-German. The official 
markings show the aircraft to be part of 
159th Guards IAP serving near Leningrad in 
the. summer of 1944 





The primary role of the La-5FN was as a 
low/medium-level fighter, but it was 
occasionally assigned ground-attack 

missions. For these the aircraft could carry up 
to six 82mm (3.23in) rockets, two 50kg 
(1101b) and two 25kg (55Ib) bombs or a pair 
of 100kg (220!b) bombs on underwing pylons. 
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The Lavochkin La-5 was developed from the earlier LaGG- 
3 in response to a desperate requirement for the Soviet Air 
Force — which had suffered appalling casualties at the 
hands of the Luftwaffe in the second half of 1941 — for a 
modern fighter that could hold its own with the 
Messerschmitt 109. Semyon Lavochkin retained the basic 
LaGG-3 airframe, which was lightweight and made of a 
wooden construction and easy to assemble, and married it 
with a 992kW (1330hp) Shvetsov M-82F radial engine. 
Other modifications included a cut-down rear fuselage, 
providing much improved pilot visibility, and a heavier 
armament. The prototype La-5 completed its State 
Acceptance Trials in May 1942 and entered production two 
months later. The first combat formation to equip with the 
new fighter was the 287th Fighter Air Division, com- 
manded by Colonel S.P. Danilin, which was assigned to the 
8th Air Army on the Volga Front, in the defence of 
Stalingrad. The division went into action on 21 August 
1942, and in the next month its pilots took part in 299 air 


combats and claimed the destruction of 97 enemy aircraft. 
By the end of the year, 1182 La-5s had been issued to front- 
line units, a remarkable achievement by any standard. 

Early combats showed that the La-5 was a better all- 
round performer than the Messerschmitt 109G, although it 
rate of climb was inferior. Lavochkin, therefore, undertook 
some re-design work to reduce the fighter’s weight, and 
fitted it with the 1126kW (1510hp) M-82EFN direct-injec- 
tion engine, which endowed the La-5 with better climbing 
characteristics and manoeuvrability than either the Bf 
109G or the Focke-Wulf FW 190A-4. The modified air- 
craft, designated La-5FN, made its appearance at the front 
in March 1943, and soon began to make its presence felt in 
the hands of some very competent Soviet fighter pilots. 
Among them was Ivan Kozhedub, who made his combat 
début just before the Battle of Kursk in the summer of 
1943, and who went on to score 62 kills while flying 
Lavochkin fighters, making him the top-scoring Allied air 
ace. In addition to Soviet Air Force units, the La-5FN also 
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Below: The Lavochkin La-5, flown by the Soviet air ace Ivan 
Kozhedub. With 62 victories, all gained between the summer of 1943 
and the end of the war in Europe in 1945, Kozhedub was the leading 
Allied air ace, and was three times a Hero of the Soviet Union. 














Above: This Lavochkin La-5FN has 31 kill stars on its fuselage, and 
was the mount of Vitali lvanovich Popkov, one of the leading Soviet 
fighter pilots and a Hero of the Soviet Union. His eventual tally of kills 
was 41. 


equipped the Ist Czech Fighter Regiment, whose pilots 
scored some notable successes. 

The advent of the La-SEN, with its 
the German fighters that opposed it, enabled the Soviet 


lear superiority over 





Air Force to develop new tactics in readiness for the 
planned offensives of 1943. Soviet fighters now operated at 
full regiment strength, flying in stepped-up battle forma- 
tion. Usually, they were employed in escorting assault and 
light bomber aircraft (Ilyushin II-2s and Petlyakov Pe-2s) 
and the ratio of fighters to bombers on these missions 
depended on the number of bombers engaged. For example, 
4 bombers would be escorted by 10 fighters, 16-24 





bombers by 20 fighters. Offensive fighter sweeps usually 





involved one Gruppa (three or four pairs) patrolling 
within a defined sector, with a second Gruppa at readiness. 
In this way a fighter regiment with four Gruppi could 
maintain a constant patrol over the combat area. In addi- 
tion, fighters operating in pairs frequently carried out 
ranger patrols (svobodnaya okhota). When escorting 
ground-attack aircraft, the fighter cover was split into two 
parts, the immediate escort and the assault group. The 
immediate escort remained constantly near the ground- 
attack aircraft and flew 90-300m (300-1000ft) higher. 
These fighters had the task of engaging any enemy fighters 
that managed to break through the forward assault group 
to present a direct threat to the ground-attack formation. 
They normally broke away over the target and circled out 
of range of the enemy anti-aircraft defences, ready to take 
up their original position for the withdrawal flight. Often, 
if no enemy fighters showed up, the immediate escort 
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would themselves dive down to strafe targets on the 
ground. La-5s sometimes operated as ground-attack air 
craft, armed with four 8.2cm (3.23in) RS-82 air-to-ground 
rockets or two PTAB anti-tank mine dispensers. The fighters 
of the assault group flew 460-900m (1500-3000ft) higher 
than the immediate escort, and either directly above or 
0.8km (0.5 miles) ahead of the assault formation. One pair 
was usually sent out in advance to scout for enemy fight- 
ers, while a second pair cruised at high altitude, up-sun of 
the assault formation, ready to dive out of the sun to sur- 
prise attacking enemy fighters. Over the target, the assault 
group usually went up to 3000m (9842ft), clear of the light 
flak, and patrolled the sky over a fixed area until they were 
required to cover the withdrawal of the assault aircraft. 

The La-7 had a similar engine to the La-5 and differed in 
minor design detail. A two-seat trainer, the La-5UTI, was 
also produced, bringing total production of the La-5/La-7 
series to 21,975 examples by the war’s end. The last of the 
Lavochkin piston-engined fighter line were the La-9 and 
La-11. Design work on the La-9 began in 1944, It was 
slightly larger than the La-5/La-7, and had all-metal con- 
struction, a re-designed cockpit canopy, and square-cut 
wingtips. The La-11 had a slightly smaller wing area than 
the La-9 and carried a reduced armament. 


Left: The La-5 was a superb fighter which could either match or sur- 
pass the fighter aircraft available to the Luftwaffe at the time, and it 
was rightly feared by German pilots. A number of Soviet aces flew the 


aircraft, testimony to its potentcy. 


Type: Fighter (La-5FN) 





Crew: 1 
Powerplant: one 1215kW (1630hp) Ash-82FN radial engine 
Max speed: 647km/h (402mph) at 5000m (16,404ft) 





Time to height: 5 mins to 5000m (16,404ft) 


Service ceiling: 11,000 (36,089ft) 











Max range: 765km (475 miles) 

nena: 9 Bom (32 lin) > 

Wing area: 17.591 (189.3sq ft) a” 
Height: 2.54m (8ft 

Weights: 7 743 empty; 3402kg (7500Ib) max t/o 
Armament: tw ‘ed (0.79in) ShVAK or 23mm (0.9in) 





Polikarpov I-16 


The whole canopy of the Type 5 slid forward 
on rails to allow entry and exit. The cockpit 
had only rudimentary instrumentation. A 
telescopic gunsight with simple crosshairs 











protruded through the windscreen 


The tail of this Type 5 is coloured with the 
markings of the Republican air force. The 
‘Popeye’ emblem shows this aircraft 
belonged to the 4th Ecuadrilla de Moscas in 
1937-38, during the Spanish Civil War 





oe 


The Type 5 had a tailskid instead of a wheel, 
with a shock absorber in the rear fuselage. 
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The I-16 Type 5 was armed with two ShKAS 
7.62mm (0.3in) machine guns in the wings 
The guns were equipped with 900 rounds of 
ammunition each 


The I-16 Type 5 was powered by a Shvetsov 
M-25 9 cylinder radial engine, a Soviet 
version of the Wright Cyclone SR-1820-F-3 





The I-16 was the first Soviet fighter with 
retractable undercarriage. Unfortunately for 
the pilot, a handle had to be pumped no less 
than 100 times to retract it 


In common with many Soviet aircraft, the 
|-16 was fitted with a Hucks starter dog at 
the end of its propeller spinner, used for 


firing the engine 


217 
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On 31 December 1933, two months after the appearance 
of the I-15 biplane, a new Polikarpov fighter made its first 
flight. This was the I-16 or TsKB-12, a low-wing mono- 
plane with a retractable undercarriage, two wing-mounted 
7.62mm (0.3in) guns and a large 358kW (480hp) M-22 
engine. As the first production monoplane in the world to 
feature a retractable undercarriage, the I-16 attracted great 
interest among foreign observers when several flights of 
five aircraft flew over Moscow’s Red Square during the Air 
Parade of 1 May 1935. The I-16 was also the first Soviet 
fighter to incorporate armour plating around the pilot’s 
cockpit. The first production versions, the I-16 Types 4, 5 
and 10, were fitted with a 559kW (750hp) M-25B, increas- 
ing their top speed to around 466km/h (290mph). On 
these variants, wheels and flaps were wound down by 
hand, which required 44 turns of the crank handle and 
some mild gymnastics on the part of the pilot. It was soon 
apparent that the I-16 was an aircraft in which a novice 
pilot might prove lacking. Among other shortcomings, 
there was a serious problem of longitudinal instability, 
which was cured to some extent in subsequent variants. 
During the mid-1930s, the basic I-16 design was progres- 
sively modified to carry out a variety of different tasks. 
Among the variants produced was the TsKB-18, an assault 
version armed with four PV-1 synchronized machine 
guns, two wing-mounted machine guns and 100kg (220Ib) 
of bombs. Armour plating in front, below and behind pro- 
tected the pilot. In 1938 the I-16 Type 17 was tested, 
armed with two wing-mounted cannon. This version was 
produced in large numbers. Then, with the cooperation of 
the armament engineer B.G. Shpitalnii, Polikarpov pro- 
duced the TsKB-12P, the first aircraft in the world to be 
armed with two synchronized cannon firing through the 
propeller arc. The last fighter version of the I-16 was the 
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Type 24, fitted with a 746kW (1000hp) M-62R engine, 
which gave it a top speed of 523km/h (325mph). Altogether, 
6555 I-16s were built before production ended in 1940. 

The I-16 saw considerable action during its career, start- 
ing with the Spanish Civil War. The first machines to 
arrive in Spain went into battle on 15 November 1936, 
providing air cover for a Republican offensive against 
Nationalist forces advancing on Valdemoro, Sesena and 
Equivias. The I-16 — nicknamed Mosca (Fly) by the 
Republicans and Rata (Rat) by the Nationalists — proved 
markedly superior to the Heinkel He 51. It was also faster 
than its most numerous Nationalist opponent, the Fiat 
CR 32, although the Italian fighter was slightly more 
manoeuvrable and provided a better gun platform. Apart 
from that, the Nationalists’ tactics were better; the 
Republicans tended to stick to large, tight, unwieldy for- 
mations that were easy to spot and hard to handle. Later in 
the campaign the Republican Air Arm was substantially 
reorganized, with many of the I-15 and I-16 units, which 
had hitherto been staffed exclusively by Russian personnel, 
now being turned over to the Spaniards. The first all- 
Spanish I-16 unit was Grupo 21, which began to exchange 
its Breguet XIXs for Ratas just in time to take part in the 
final stage of the Republican counter-attack at Jarama. The 
other I-16 squadron that featured prominently in the 
strafing attacks on the Nationalists during this battle was a 
Red Air Force unit based at Barajas. 

Between 1937 and 1939 the I-16 also saw action during 
the Sino-Japanese conflict, and also over the disputed 


Below: This Polikarpov I-16 carries the legend ‘For Stalin!’ The 1-16 
was the Soviet Union's first cantilever low-wing monoplane fighter 
with retractable landing gear. It saw its maiden flight in December 
1933 and took part in the Spanish Civil War. 
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Khalkhin-Gol area on the Soviet-Manchurian border. The 
air battles over this region produced an interesting and 
novel incident. On 20 August 1939, five I-16s, led by Lt 
N.I. Zvonarev and armed with RS-82 air-to-ground rocket 
projectiles, fired their salvoes of these at a formation of 
Japanese aircraft and brought down two of them in what 
was the world’s first aircraft-to-aircraft rocket engage- 
ment. I-16s also took part in the Russo-Finnish “Winter 
War’ of 1939-40, specializing mainly in low-level attacks 
on Finnish airfields by flights of three or four aircraft. 

The I-16 still equipped the majority of the Red Air 
Force’s first-line fighter units at the time of the German 
invasion in June 1941. However, out-performed and out- 
flown by their Luftwaffe opponents, the I-16 pilots often 
would resort to desperate measures. On at least five 
occasions during the first day of the air war in the east, 
Soviet I-16s deliberately rammed their adversaries. Three 
of the pilots involved were members of the 123rd Fighter 
Air Regiment. The only asset enjoyed by the I-16 during 
these desperate air combats was manoeuvrability; if an I- 
16 pilot found himself in a corner, he would throw his 
aircraft into a tight turn and head for his opponent at 
full throttle. 

The I-16 continued to operate as a first-line combat air- 
craft on the Leningrad front and in the Crimea until 1942, 
when it began to be replaced by more modern types and 
was relegated to second-line training duties. 


Above: The |-16 was a very tricky aircraft to handle, epecially in the 
longitudinal plane, as a result of its short fuselage. Retracting the 
undercarriage was a feat in itself, requiring the pilot to pump a handle 
100 times. After 1942, it was relegated to training duties. 

















Type: Fighter 

Crew: 1 ; ~~? 

Powerplant: one 820kW (1 100hp) Shvetsov a3 nine-oylinder radial 
Max speed: 489km/h (304mph) 

Time to height: 4 fae to 5000m (16,404ft) aa 
Service ceiling: 9000m (29,527ft) J 

Max range: 700km (435 miles) 

Wing span: 9.00m (29ft Sin) =_ 

Wing area: 14 54m (156.5sq ft) f 

Length: 6.13m (20K Tin — 
Height: 257m (aft 2in) 

Weights: 1490kq (328510) empty; 2095kg (461916) max t/o _ 
Armament: two 7. 62mm 0 3in) MG in boeeeat arene ; 


fuselage and two 7,.62mm (0.3in) MG or two 20mm 
(0.79in) cannon in wing; external bomb and rocket load 
of 500kg (1102Ib) 
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Petlyakov Pe-2FT 


The Pe-2 was flown by a crew of three, 
comprising the pilot, bomb aimer/navigator, 
and radio operator. The pilot had a typically 
spartan cockpit, but was protected by an 
armoured back and headrest 





The Pe-2 had a pair of 7.62mm (0.3in) guns 
mounted either side of its nose. Each gun 
was provided with 500 rounds of 


ammunition, and they were aimed by the 


pilot using @ gunsight in the cockpit. Behind The Pe-2 could carry four 250kg (551!b) 
the guns was the bomb-aiming position in bombs in its bomb bay, two 100kg (220Ib) 
the glazed underside of the nose bombs under its engine nacelles, and two 


further 100kg (220!b) bombs under each 
wing root 


220 


The bomb aimer/navigator manned the rear- 
facing turret on the back of the cockpit. He 
fired a 12.7mm (0.5in) UBT gun. The turret 
had a weathervane on its rear to provide a 
counterbalance to the drag of the gun when 
the latter was not facing directly backwards. 





The Pe-2 was equipped with slatted dive- 


brakes in its wings to slow its airspeed 
during a dive-bomb attack 


Most of the later Pe-2 aircraft were 
powered by the Klimov VK-105PF in-line 
engines driving a three-blade constant 
speed propeller 





The markings show this aircraft to be from 
the 12th Guards Dive-bomber Air Regiment 
serving with the Baltic Fleet in 1944. 


The ventral gun was operated by the radio 
operator. He could aim the weapon by using 
either of the side windows or a special 
periscope provided. In this case the gun is a 
12.7mm (0.5in) UB machine gun. 
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The Petlyakov Pe-2 light bomber had its origin in the 1938 
design of a high-altitude interceptor, the VI-100, which 
was to have been powered by two Klimov M-105R engines 
and fitted with a pressurized cockpit. Flight testing, which 
had begun in May 1939, was well advanced when the 
requirement was changed, transforming the VI-100 into a 
light high-altitude bomber carrying a crew of two (pilot 
and gunner). This was subsequently increased to three, the 
pilot and gunner being joined by a bombardier. The high- 
altitude bomber concept, however, was destined to be 
short-lived. No bomb-sight that would give the aircraft 
anything like the required degree of high-level bombing 
accuracy was even in development stage, and an analysis 
of air combat operations in the Spanish Civil War seemed 
to indicate that the way ahead lay with a high-speed hori- 
zontal and dive-bomber dedicated to tactical support. The 
VI-100 was consequently re-designated PB-100, the PB 
prefix denoting Pikiruyushchii Bombardirovshchik (dive- 
bomber), The TK-3 engine superchargers were deleted, as 
was the cabin pressurization, and the aircraft was fitted 
with wing dive brakes. 

The PB-100 prototype flew for the first time in April 
1940, and the test flight programme revealed a number of 
unpleasant shortcomings, including a tendency to enter a 
flat spin practically without warning if the aircraft stalled. 
Despite this, test pilots and Soviet AF personnel who flew 
the aircraft were pleased with its high performance, which 
was better than most Soviet fighters in production at the 
time. Dive-bombing accuracy was good, thanks to the very 
efficient dive brakes which limited diving speeds to 
600km/h (373mph). The PB-100 was ordered into pro- 
duction, its designation being changed to Pe-2 in February 
1941. By June that year, when the Germans invaded the 
USSR, the total number of Pe-2s delivered had risen to 
462, but comparatively few of these saw action during the 
early days because of a shortage of trained crews. It was 
not until late August that the Pe-2 was committed to the 
battle in any numbers, making low-level attacks on 
German armoured columns. In these early actions the Pe-2’s 


Above: The legend on the fuselage of this Pe-2 bomber reads 
‘Leningrad-Konigsberg’. The Pe-2 would play a key part in reducing 
the German strongholds in East Prussia, the Soviet advance into 
Poland, and the assault on Berlin. 


high speed and defensive armament proved their worth; in 
one action, when Pe-2s of the 39th Bomber Air Regiment 
were attacked by 10 Bf 109s, they shot down 3 of the 
German fighters and fought off the others. 

Production of the Pe-2 was rapidly getting into its 
stride, a further 1405 aircraft being delivered to opera- 
tional units in the second half of 1941. In January 1942 
the Pe-2’s designer, Vladimir M. Petlyakov, was killed 
while flying in a Pe-2 from Kazan, where most of the 
bombers were built, to a conference in Moscow. A.M. 
Izakson, who had been imprisoned with Petlaykov, took 
his place in 1937 on charges of passing technical informa- 
tion to the Germans. The two had still been under arrest 
when they were ordered to design the VI-100, which 
earned them their release. 

Pe-2 operations received a setback in the spring of 1942, 
when the Messerschmitt Bf 109F appeared on the Russian 
Front. This aircraft was some 50km/h (30mph) faster than 
the Pe-2 at 3000m (9842ft), the Russian bomber’s pre- 
ferred altitude for horizontal bombing. The Pe-2s were 
forced to push up their bombing altitude to 5000-7000m 
(16,400-22,960ft), which presented problems to the 109Fs 
but at the same time reduced bombing accuracy. The solu- 
tion was to improve the Pe-2’s armament and armour, so 
that it could return to medium-level bombing operations 
with a chance of survival. Late in 1942 the Pe-2FT 
appeared, this variant having two 940kW (1260hp) Klimov 
M-105PF engines and a 12.7mm (0.50in) UBT machine- 
gun in a dorsal turret, replacing the flexible ShKAS 
machinegun at the rear of the cockpit. The FT suffix 
denoted Frontovoye Trebovanie (Front Requirement). The 
increase in armour and armament, however, also meant an 
increase in weight and deterioration in performance, and 
losses began to climb when the Messerschmitt Bf 109G and 
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the Focke-Wulf FW 190 were deployed to the Eastern 
Front. Only when modern Soviet fighters like the 
Lavochkin La-5 became available for escort work in 1943 
did the loss rate show a decline. 

The leading Soviet Pe-2 dive-bombing exponent was 
twice Hero of the Soviet Union Colonel Ivan S. Polbin, 
who commanded the 150th Bomber Air Regiment in 1942 
and, in 1943, the Ist Bomber Air Corps, which distin- 
guished itself at the Battle of Kursk in July that year. In 
1944 Polbin was given command of the élite 4th Bomber 
Air Corps, which he led in action during the Soviet 
advance into Poland. In the last year of the war, the Pe-2 
played an important part in reducing German strong- 
points ahead of the advancing Red Army, particularly in 
East Prussia, where many towns had been fortified. It was 
also used effectively against the Japanese in Manchuria in 
August 1945. 

Numerous Pe-2 variants made their appearance during 
the aircraft's operational career. These included the P2- 
2M, a prototype with VK-105 engines and an enlarged 
bomb bay to carry a 500kg (1102lb) bomb; the Pe-2FZ, a 
variant of the Pe-2FT with better cabin facilities; the Pe-2I, 
which had a mid- instead of a low-wing configuration; the 
Pe-2RD, with an RD-1 auxiliary rocket engine in the tail 
(which exploded during trials in 1944); and the Pe-2UT 
dual-control trainer. A multi-purpose fighter version 
armed with cannon, machineguns and underwing rockets, 
designated Pe-3, was also produced. Total production of 
the Pe-2/3, all variants, was 11,427 aircraft. 














Type: Light bomber 

Crew: 3 

Powerplant: two 940kW (1260hp) Klimov VK-105PF 12-cylinder V-type 
Max speed: 580km/h (360mph) 

Time to height: 9 mins 18 =e 000m (16,404ft) 





 8800m (28,871 ft) 


























Max range: 1315km (817 miles) with a 1000kg (2205!b) bomb load 
Wing span: 17.11m (56ft tin) 

Wing area: 40.50m? (436sq ft) 

Length: 12.78m (41ft Gin) 

Height: 3.42m (11ft 2in) : 

Weights: 5950kg (13,117Ib) an 8520kg (18,7831b) max t/o 
Armament: two 7.62mm (0.3in) or one 7.62mm (0.3in) and one 


12.7mm (0.50in) MG in nose; one 7.62mm (0.3in) MG 

in dorsal turret; one 7.62mm (0.3in) or 12.7mm (0.50in) 
MG in ventral position, aimed by a 1200 vision 
periscope; one 7.62mm (0.3in) or 12.7mm (0.50in) lateral- 
firing MG in window positions; bomb load of 1600kg 
(3527Ib) 


Below: Preparing a Pe-2 for a mission in the winter snows of 1944-45. 
The Pe-2 was produced in numerous variants to serve a multitude of 
roles, including nightfighter. The principal bomber version was the 
Pe-2FT; the Pe-2FZ was a variant of this, with better cabin facilities. 
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Tupolev Tu-2 


The radio operator's position was also the 


rear dorsal gun position, equipped with a 
12.7mm (0.5in) UBT machine gun. 





The markings show this to be a Tupolev 
Tu-2S of the Soviet air force sometime in 
1944. The aircraft wears a dark green upper 
camouflage with pale blue undersides 


The ventral gun position was armed with a 
12.7mm (0.5in) UBT machine gun. Above it 


on both sides were three observation 
windows, which were replaced by a single 
large window on later models 
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The Tu-2 was powered by a pair of Shvetsov 
M-82FN 14-cylinder two-row radials. The 
prominent intake on top of the cowling 
admitted air for the carburettor, while the 
intake below the engine was for the engine 
oil cooler. 


The pilot and navigator sat back-to-back on 
the flight deck. The navigator was armed 
with a 12.7mm (0.5in) UBT machine gun, The 
prominent mast attached to the canopy 
contained a pitot tube, but also acted as an 
attachment for the radio aerial 


The long bomb bay could carry a single 
1000kg (2205!b) bomb or several smaller 
weapons. Additional large bombs were 


carried under the wing roots on racks, while 


smaller bombs could be carried on five racks 


each side outboard of the engine 


The navigator moved forward to the bomb 
aiming compartment during the bomb run 


The panes of the glazed lower section were 
optically flat 





Each wing root contained a forward-firing 
20mm (0.79in) ShVAK cannon, aimed by a 
gunsight in the cockpit. The Tu-2 often took 
part in low-level strafing attacks 
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In 1938, the design bureau led by Andrei N. Tupolev was 
assigned the task of devloping a light bomber that would 
have a performance equalling that of contemporary 
fighter aircraft while carrying a substantial internal bomb 
load. The aircraft must also have a good combat radius, 
and be suitable for dive bombing. The resulting project, 
known as Aircraft 103 for security reasons, was given the 
bureau designation ANT-58. An all-metal, mid-wing 
monoplane with a crew of three, it was fitted with two 
1044kW (1400hp) Mikulin AM-37 V-12 in-line engines. 
The prototype flew for the first time on 29 January 1941 
and subsequent flight testing showed that the aircraft had 
an outstanding performance. A second machine, Aircraft 
103U (bureau designation ANT-59) flew on 18 May 1941, 
powered by the same AM-37 engines, but with some 
changes that included provision for a fourth crew member 
to man a new ventral gun position just forward of the tail, 
protecting an area which had hitherto been vulnerable. 
Preparations were made for immediate series produc- 
tion, but at this point a crop of problems arose, not least of 
which was the AM-37 engine was in short supply. As a 
consequence, it was decided to replace the AM-37s with a 
pair of 992kW (1330hp) Shvetsov Ash-82 radial engines. 
These powered the third prototype, Aircraft 103V (ANT- 
60), which flew in December 1941 and carried the same 
crew and armament as the ANT-59. Limited production at 
last got under way at the beginning of 1942, the bomber 
now being designated Tu-2, but deliveries were slow 
because of the need to relocate many Soviet aircraft facto- 
ries ahead of the rapid German advance into Russia. In 
some areas the design of the Tu-2 was too complex, so 
Tupolev was ordered to simplify the structure of the air- 
craft to make it more suitable for mass production. The 
hydraulic and electrical systems were simplified, internal 
equipment was revised, the structure was modified as 
ordered, and the overall result was a 20 per cent reduction 
in the number of man-hours required to build the Tu-2, 
accompanied by a marked improvement in serviceability. 
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Above: First flown in prototype form in January 1941, the Tu-2 was one 
of the best high-speed bombers to see service during World War Il. It 
is testament to its successes that more of these aircraft were in fact 
built after the conflict than during it. 


The first three production aircraft were delivered to a 
service evaluation unit near Kalinin, completing their 
operational trials in September 1942. Pilots were enthusi- 
astic about the bomber, their reports stressing its large 
bomb load and excellent combat radius, good defensive 
armament, its ability to fly on one engine, and the ease 
with which crews were able to convert to the new type. 

Because of the earlier problems, however, series produc- 
tion of the Tu-2 did not start until 1943, and combat units 
did not begin to rearm with the bomber until the spring of 
1944, The Tu-2 first saw action on a large scale in June 








| ‘Type: Light bomber (Tu-2S) 
~ Crew: 4 
Powerplant: two 1380kW (1850hp) Shvetsov Ash-82FN radia en 


Max speed: 547km/h (340mph) at 5400m (17,715ft) 
Time to height: 9 mins 30 secs to 5000m (16,405ft) 
Service ceiling: 9500m (31,170ft) 
Max range: 2000km (1243 miles) 
Wing span: 18.86m (61ft 10in) 
Wing area: 48,80m2 (525.3 sq ft) 
Length: 13.80m (45ft 3in) 
Height: 456m (14ft 11in) 
| “Weights: ‘empty 8260kg (18,2001b); max t/o 12,800kg (28,2191 
fica two 20mm (0.79in) ShVAK cannon in wing roots, 9 


three 12.7mm (0.5in) UBT machine guns, plus a 300 
(66141b) bomb load 
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Above: The Tu-2 was much liked by its crews, and one veteran 
boasted that, with its bombs gone, it could match any fighter in a turn. 
It later saw action in the Korean War with the air force of the newly- 
formed People’s Republic of China. 


1944 on the Karelian (Finnish) front. In its primary 
bombing role, the Tu-2 carried out some extremely effec- 
tive missions in the closing months of the war, particularly 
against fortified enemy towns such as KGnigsberg (now 
Kaliningrad) in East Prussia. The aircraft was also used 
extensively in the brief Soviet campaign against the 
Japanese Kwantung Army in Manchuria in August 1945. 
Although total wartime production was only 1111 air- 
craft, the Tu-2 proved to be of immense value to the Soviet 
tactical bomber forces, and also saw service in a number of 
other roles, One of these was as a carrier for the GAZ-67B 
cross-country vehicle, which was widely used by Soviet 
paratroop units. The vehicle was carried partially recessed 
in the aircraft’s bomb bay and dropped by parachute. In 
October 1944 a long-range variant, the Tu-2D (ANT-62), 
made its appearance; this had an increased span and a 
crew of five. A torpedo-bomber variant, the Tu-2T (ANT- 
62T), was tested between January and March 1945 and 


issued to units of the Soviet Naval Aviation. The Tu-2R, 
also designated Tu-6, carried a battery of cameras in the 
bomb bay and featured an extanded wing for high-altitude 
operations, a redesigned and lengthened nose section, an 
enlarged tail assembly, and modified engine nacelles. An 
experimental ground-attack version, the Tu-2Sh, was 
tested with various armament combinations; 
included a 75mm (2.95in) gun mounted in a ‘solid’ nose, 
and a battery of 48 7.62mm (0.3in) sub-machine guns 
mounted in the bomb bay and directed to fire downwards 


these 


on unprotected personnel. 

After World War II, the Tu-2 proved to be an ideal test 
vehicle for various powerplants, including the first genera- 
tion of Soviet jet engines. Production continued after 
1945, some 3000 aircraft being delivered to various Soviet 
Bloc air forces. Chinese Tu-2s were encountered by UN 
fighter pilots during the Korean War, proving easy targets 
for jets such as the F-86 Sabre. On one occasion, on 30 
November 1951, F-86 pilots of the 4th Fighter Interceptor 
Wing shot down eight out of a formation of 12 Tu-2s 
south of the Yalu River, together with three of their escort- 
ing La-9 fighters. The last Tu-2 model was the ANT-68, a 
high-altitude version that saw limited service as the Tu-10. 
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Yakolev Yak-3 


The standard machine gun armament on the The Yak-3 had a one-piece windscreen 


Yak-3 was a pair of 12.7mm (0.5in) machine which replaced the four-piece version on the 
guns in the upper front fuselage. Some early Yak-1, increasing visibility and decreasing 
production models only carried one machine weight and drag 


gun on the port side. 





The Yak-3 carried a 20mm (0.79in) ShVAK 


cannon in its nose, firing through the 


propeller boss, with 120 rounds of 
ammunition. The Yak-3T carried a 37mm 
(1.45in) cannon in its nose, while the Yak-3K 


had a massive 45mm (1.77in) nose cannon 
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The Yak-3 was intefided to fly with the 
Klimov VK-107 engine, but due to the latter 
being delayed, the aircraft was powered by 
the VK-105PF-2. At the very end of the war 
VK-107-powered Yak-3s were built, with the 
designation Yak-3U 





nena 


The Yak-3, unlike the Yak-1, -7 and -9, had a 
large oil cooler intake mounted in the 
wingroot of its port wing rather than under 
its front fuselage. This acted as a 
recognition feature for Luftwaffe pilots. 


Although the cockpit had good visibility, it 
had very little else. The gunsight was 
primitive, there were no instruments for 
blind flying, and there were no fuel gauges 
in the cockpit 





The radiator was mounted under the 
fuselage just behind the wing. Excess air 
was dumped through an ejector flap in the 
rear of the radiator fairing, which could be 
closed if not required. 


The Yak-3 shown here was the personal 
mount of Major General G. N. Zakharov, the 


commander of 303rd Fighter Aviation 
Division. His personal marking is visible on 
the side of the aircraft, showing a knight 
killing a Gdbbels-faced snake 
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It was not until 1939 and 1940 that the prototypes of three 
Soviet fighters that could really be classed as modern made 
their appearance. The first was the LaGG-3, which took its 
name from the initials of the three engineers who con- 
ceived it: Lavochkin, Gorbunov and Gudkov. It was a 
remarkable little aircraft, built entirely of wood and bear- 
ing a strong resemblance to France’s Dewoitine D 520. It 
was armed with one ShVAK 20mm (0.79in) cannon, two 
ShKAS 7.62mm (0.3in) machineguns and one 12.7mm 
(0.5in) BS (Beresin) machinegun. The LaGG-3 flew for the 
first time in March 1939. The second type, the MiG-1, 
which flew in March 1940, was the fruit of collaboration 
between the two aero-engineers Artem I. Mikoyan and 
Mikhail I. Gurievitch. An open-cockpit single-seater, it was 


not a particularly successful design, though over 2000 were 
built before it was replaced by the much-improved MiG-3. 
The third type, the Yak-1 Krasavyets (Beauty) made its first 
public appearance during an air display on 7 November 
1940. It was Aleksandr S. Yakovlev’s first fighter design, 
and it earned him the Order of Lenin, the gift of a Zis car 
and a prize of 100,000 roubles. The fighter was powered by 
a 746kW (1000hp) M-105PA engine and carried an arma- 
ment of one 20mm (0.79in) ShVAK cannon, two 7.62mm 


Below: The excellent Yak-3 was the last in a line of piston-engined 
fighters which had begun with the Yak-1 of 1940. The first Yak-3s 
reached the Eastern Front in the summer of 1943, and were in time to 
take part in the Battle of Kursk. 
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Above: The Yak-9, pictured here, was a phenomenal success. It was 
largely responsible for establishing Soviet air superiority from the 
summer of 1943 onwards, and during its career, it was also used as an 
effective ground-attack aircraft. 


(0.3in) ShKAS machineguns and sometimes six RS-82 
rockets. The Yak-1 was of mixed construction, fabric and 
plywood covered; it was simple to build and service, and a 
delight to fly. Maximum speed was 500km/h (310mph). 
Series production of all three types was begun between 
1940 and 1941. 

Production of the Yak-1 was accelerated following the 
German invasion of Russia in June 1941, and in the 
second half of the year, 1019 aircraft were turned out. 
Production was disrupted in September 1941, when the 
Yakovlev factory was moved from Moscow to Kamensk, in 
the Urals, but the first Yak-1 was completed within three 
weeks of the relocation, and the monthly production of 
the Moscow works was exceeded after three months. In 
other re-located factories, however, particularly in Siberia, 
production of the Yak-1 was much slower, with a conse- 
quent reduction in deliveries to front-line units. So it was 
decided to convert a trainer variant of the Yak-1, the Yak-7V, 
into a single-seat fighter by covering the second cockpit 
with metal sheeting and arming the aircraft with one 
ShVAK cannon and two ShKAS machineguns. In this new 
guise the aircraft was designated Yak-7A; a robust aircraft, 
yet with a performance identical to that of the Yak-1, its 
development was to proceed through a line of variants 
with heavier armament and longer range, culminating in 
the Yak-9, a superb fighter aircraft that would do much to 
win air superiority over the eastern battlefront. The Yak-1’s 
ongoing development, on the other hand, tended towards 
the pure interceptor. In 1942 it evolved into the Yak-1M, 





which had a smaller wing area, a revised rear fuselage and 
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a three-piece sliding cockpit hood; it was also slightly 
faster than the Yak-1. Similar modifications to the Yak-7A 
led to the improved Yak-7B; a total of 6399 were built. 

Further refinements to the Yak-1M were introduced 
before the aircraft entered quantity production in the 
spring of 1943, these including suppression of the radio 
mast (although it was re-introduced at a later date) and 
the transfer of the oil cooler intake from beneath the nose 
to the port wing root. Re-designated Yak-3, the produc- 
tion fighter’s structure was similar to that of the Yak-1, in 
that the one-piece two-spar wing was entirely of wooden 
construction with plywood skinning, and the fuselage was 
of welded steel tube. The forward portion of this welded 
steel tube was covered by detachable metal panels, 
whereas the aft portion was covered by plywood and, 
finally, doped fabric. 

The aircraft was powered by a 911kW (1222hp) VK- 
105PF engine; its armament comprised one 20mm 
(0.79in) ShVAK cannon with 120 rounds, which was 
designed to fire through the propeller shaft, as well as two 
12.7mm (0.5in) Beresin BS machineguns in the forward 
fuselage decking. 


Right: The predecessor of the Yak-3, the Yak-1 Krasavyets (Beauty). 
Here a number of Yak-1s are seen outside an assembly shop of one of 
the newly-built Soviet aircraft factories located outside the range of 
Hitler's bombers, 








Type: Fighter 
Crew: 1 
Powerplant: one 911kW (1222hp) VK-105PF-2 or 1208kW (1620hp) 


VK-107 engine 





Max speed: 658km/h (409mph) at 3500m (11,483¢t) 


4,1mins to 5000m (16,404ft) 





Time to height: 


Service ceiling: 10,800m (35,433ft) 


900km (559 miles) 




















Max range: 

Wing span: 9.2m (a0ft in) 

Wing area: 14,.85m’ (159.8sq ft) ; 

Length: 8 55m ( 2ett) ’ 

Height: 3m (9ft Bin) 

Weights: 7105kg (4641|b) empty. -2660kq (58641b) max t/o 
Armament: one 20mm (0.79in) ShVAK cannon with 120 rounds firing 


through the propeller shaft; two 12.7mm (0.50in) Beresin 
BS MG in the forward fuselage decking 
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The first Yak-3s reached the front line during the early 
summer months of 1943, just in time to take part in the 
Battle of Kursk. However, it was not until the spring of 
1944 that the fighter was available in really substantial 
numbers. The Yak-3 quickly proved itself in combat; it 
rarely operated above 3500m (11,483ft), below which it 
was markedly more manoeuvrable than either the FW 
190A or Bf 109G; in fact, it was probably the most 
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manoeuvrable fighter aircraft to see service during World 
War II. As well as performing the role of interceptor, it was 
extensively employed in close support of the ground 
forces, and for the escort of Pe-2 and II-2 assault aircraft, 
one formation of Yak-3s preceding the bombers and 
attacking German fighter airfields while another provided 
closer escort. At a relatively early stage in the production 
life of the Yak-3 the wooden wing spars were replaced by 


spars of light alloy, first introduced in the Yak-9, and the 
VK-105 engine was replaced by the more powerful 
1208kW (1620hp) VK-107. During State Acceptance Trials 
with the new engine early in 1944, the aircraft reached a 
speed of 720km/h (447mph) at 5750m (18,865ft). 

At 5000m (16,404ft) the Yak-3 was 95-110km/h 
(60-70mph) faster than the FW 190A-4 or the Me 109G-2, 
The Soviet Air Force received a total of 4848 Yak-3s. 





— 
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Mitsubishi Zero 


The A6M5c had a pair of guns in the upper The pilot had 360° vision from his all-glazed 
fuselage deck, with the breeches accessible cockpit with sliding canopy. The reflector 
from the cockpit. One gun was a Type 3 gunsight was slightly offset to the right. 


13.2mm (0.52in) machine gun, while the 
other was a Type 97 7.7mm (0.303in). 





The aircraft was powered by a Nakajima 
NK1F Sakae 21 radial engine. Unfortunately 
it was underpowered for the weight of the 
aircraft, and the ASMSc suffered against its 
Allied opponents as a result. 


vt at alm 

This large intake under the fuselage 
admitted air for the oil cooler, which was 
mounted behind the engine 

A 337 litre (47 Imp gal) drop tank was The standard wing gun for the aircraft was 

usually carried on the centreline stores the Type 99 20mm (0.79in) cannon. However 

station to extend the aircraft's range. For on the Model 52C a Type 3 heavy machine 

suicide missions this was often replaced by gun was added outboard of each cannon 


a single 250kg (551!b) bomb. 
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The pilot was protected from shots from the 
rear by armour plate. Behind him was a 
prominent aerial mast for the radio and a 
loop antenna for the direction-finding 
equipment under the canopy. 


The Model 52C had racks under the wings 
added suitable for carrying eight 10kg (22Ib) 
unguided rockets. Bombs could also be 
carried — usually two 60kg (132Ib) weapons. 


The markings show this AGM5c Model 52C 
to belong to the Imperial Japanese Navy, At 
the end of the fuselage was a sting-type 
arrester hook for carrier landings. 
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The Japanese Army Air Force's poor performance in the 
fighting against the Russians during the frontier wars of 
the 1930s, and the clear superiority of Russian equipment 
and tactics, led the Japanese High Command to consider 
the USSR as the principal potential enemy. Equipment 
planning was influenced by the requirement to be pre- 
pared for a renewed conflict on the Manchuria—Siberia 
border. New combat aircraft were developed to carry out 
tactical missions in cold weather, so that they were poorly 
suited to long over-water missions among the Pacific 
islands in the coming war of 1941-45. The Imperial 
Japanese Navy, on the other hand, bore the brunt of long- 
range operations against Chinese targets during the 
Sino-Japanese wars, the aircraft industry developing 
bombers for missions at extreme range and also a fighter 
capable of escorting them to the target and back. The 
result was one of the finest aircraft of all time, the 
Mitsubishi A6M Reisen. Designed by Jiro Horikoshi to 
specification 12-shi (1937), this superb fighter first flew on 
1 April 1939, powered by a 582kW (780hp) Zuisei 13 
radial engine. After 15 aircraft had been evaluated under 
combat conditions in China, the type was accepted for ser- 
vice with the Japanese Naval Air Force in July 1940, 
entering full production in November that year as the 
A6M2 Model 11. 
these being fitted with the more powerful Sakae 12 engine, 


ixty-four Model 11s were completed, 





and were followed by the Model 21 with folding wingtips. 
This was the major production version at the time of the 
attack on Pearl Harbor in December 1941. 

The A6M2 soon showed itself to be clearly superior to 
any fighter the Allies could put into the air in the early 
stages of the Pacific war. Armed with two 20mm (0.79in) 
Type 99 cannon and two 7.62mm (0.3in) Type 97 
machineguns, it was highly manoeuvrable and structurally 
very strong, despite being lightweight. Instead of being 
built in several separate units, it was constructed in two 
pieces. The engine, cockpit and forward fuselage com- 
bined with the wings to form one rigid unit, the second 
unit comprising the rear fuselage and the tail. The two 
units were joined together by a ring of 80 bolts. Its main 
drawback was that it had no armour plating for the pilot 
and no self-sealing fuel tanks, which meant that it could 
not absorb as much battle damage as Allied fighters. One 
well-placed burst of gunfire was usually enough to make 
the aircraft disintegrate. 





Right: The Mitsubishi Zero’s phenomenally long range made eal 
for conducting combat missions over the vast expanse of the Pacific 
Ocean. However, although it was highly agile, it suffered from a lack 


of protection for both fuel tanks and pilot. 
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In 1942 the Americans allocated the code-name Zeke to 
the A6M, but as time went by the name ‘Zero’ came into 
general use. The Japanese word reisen meant ‘Zero fighter’, 
the aircraft having been adopted in the Japanese year 2600 
(1940). During the first months of the Pacific War the 
Zeros carved out an impressive combat record. In the 
battle for Java, which ended on 8 March 1942, they 
destroyed 550 Allied aircraft, including large numbers of 
fighters such as the Brewster Buffalo, Curtiss-Wright CW 21, 


Right: The A6M Zero remains the most famous Japanese warplane of 
those engaged in combat World War Il, and it was the first carrier- 
borne fighter anywhere in the world to achieve parity with its 
land-based contemporaries. 








JAPAN 
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Curtiss Hawk, Curtiss P-40 and Hawker Hurricane. 
Japanese losses were extremely light. In one big dogfight 
that took place over Soerabaya on 19 February 1942, 23 
Zeros operating from Borneo took on a force of 50 Dutch 
and American P-36 and P-40 fighters and destroyed more 
than half of them for the loss of only three of their own 


number. These remarkable victories earned enormous 
prestige for the Japanese Navy pilots and tended to over- 
shadow the achievements of their Army colleagues, who 
fought no less tenaciously, albeit with less spectacular suc- 
cess. Throughout the war, the demands of the Navy were 
to receive priority. Unlike the Army, the Navy followed the 


practice of concentrating its best pilots in élite units. One 
of these was based at Lae in New Guinea in April 1942, 
and was assigned the task of providing fighter cover for 
the Japanese drive on Port Moresby, the capture of which 
was an essential stepping-stone to the invasion of 
Australia. By the end of the month the Lae Fighter Wing 
included such redoubtable pilots as Saburo Sakai, with 22 
victories, Hiroyoshi Nishizawa with 13, and Takatsuka 
with 9. On 17 May, in a gesture of supreme arrogance that 
symbolized their complete air supremacy, Sakai, 
Nishizawa and another pilot named Ota carried out a 
sequence of aerobatics over the Allied airfield at Port 
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Moresby without being molested. Most of the pilots of the 
Lae Wing continued to fly the Zero throughout their 
combat careers. Nishizawa, before being shot down and 
killed on 26 October 1944, was credited with 94 victories; 
he destroyed 6 enemy aircraft on one day over 
Guadalcanal late in 1942. Another pilot, Kenze Okabe, 
shot down seven American aircraft on one day over 
Rabaul in August 1942. Saburo Sakai went on to end the 
war with 64 victories, making him the surviving Japanese 
top-scorer. 

In 1942 Japanese Navy fighter units began to receive the 
A6M3 Model 32, with a supercharged 1300 Sakae 21 





Type: Carrier-borne and land-based fighter (AGM2) 


























Crew: 1 
_ Powerplant: ‘one 708kW (950hp) Nakajima NK1C Sakae 12 V14 cylinder 
| Max speed: — 534km/h (332mph) 
{ ‘Time to height: 7 mins 27 secs to 6000m (19,685ft) 
| Service ceiling: _10,000m (32,808) 
meas: 3104km (1929 miles) 
| Wing span: 12m (39ft 4in) 
f Penk 9.06m (29ft 7in) 
Height: 3,05m (10ft) 
Weights: 1680kg (3704b) empty; 2796kg (61641) max t/o 
Armament: two 20mm (0.79in) Type 99 (erlikon) fixed forward-firing 


cannon in wing leading edges; two fixed forward-firing 
7.62mm (0.3in) MG in forward fuselage; external bomb 
load of 120kg (2651) 


engine. This model had its folding wingtips removed to 
improved performance, but this impaired the fighter’s 
manoeuvrability, and the full-span wing was restored in 
the A6M3 Model 22. By early 1943 it was becoming appar- 
ent that the A6M3 could no longer retain superiority over 
the latest Allied fighters, so the A6M5 Model 52 was devel- 
oped, retaining the Sakae 21 engine but having a 
shorter-span wing (in essence, a Model 32 wing with 
rounded tips). Sub-types produced included the A6M5a 
Model 52A, with strengthened wings and increased 
ammunition, the A6M5b Model 52B with heavier arma- 
ment and armour protection, and the A6M5c Model 52C, 
with more armour, two 20mm (0.9in) and three 13mm 
(0.5in) guns. The latter sub-type had a Sakae 31 engine 
with methanol injection, bulletproof fuel tanks and 
underwing rocket rails. The A6M7 Model 63 was a special 
Kamikaze version, of which 465 were built; hundreds 
more Zeros were also expended in suicide attacks. Other 
versions were the A6M8c Model 54C, with a 1500hp 
Mitsubishi Kinsei 62 engine and four wing guns, a twin- 
float seaplane, the A6M2-N, and the A6M2-K2 two-seat 
trainer. In all, 10,937 Zeros of all versions were built. The 
specification applies to A6M2. 


Left: A captured Zero under test by the South-East Asia Command's 
Allied Tactical Air Intelligence Unit over Malaya at the end of the war. 
The Zero was kept in production past its effective limits due to the 
lack of an adequate Japanese successor. 
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Macchi MC 202 Folgore 


The pilot was protected by an armoured 
backplate and headrest, and from Serie VII 
onwards, a bullet-proof windscreen. The 
canopy hinged to starboard. A reflector sight 


Italian aircraft carried a white fuselage band 
for identification purposes. The Stormo 
badge was painted on top of it — in this case 


the ‘cat and mice’ badge of 51st Stormo. 





This Macchi carries the classic Italian desert 
camouflage pattern of ‘sand and spinach’, 
green disruptive patterns painted over the 
sand finish. It also carries the Fascist party 
symbol on its wing, a bundle of rods with an 


axe-head protuding from them, 
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and ring-and-bead sight were provided for 


the pilot 


From Serie Vil onwards a pair of wing guns 
were added to give the fighter more punch. 
These were 7.7mm (0.303in) Breda-SAFAT 
machine guns with 500 rounds of 
ammunition each. 


A pair of 12.7mm (0.5in) Breda-SAFAT 

machine guns were mounted in the upper 

fuselage firing through the propeller arc. The 

guns had 400 rounds of ammunition each The Macchi was powered by a R. A. 1000 
R.C41-I° Monsoni, a Daimler Benz DB 601Aa 
licence-built for the aircraft by Alfa Romeo. 


Cooling for the engine was provided 
primarily by a large radiator bath under the 
centre section. This had an ejector flap at its 
rear to help provide a good flow of air 





The air intake under the nose admitted air 
for the oil cooler which was mounted behind 
the engine. Small intakes on top of the 
cowling also gathered air to help cool the 
engine in flight 
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Italian monoplane fighters were making their appearance 
by the late 1930s and were proving to have excellent aerody- 
namic design. They were, however, handicapped by the lack 
of a suitable powerplant. A case in point was the Macchi 
MC 200 Saetta (Lightning), designed in 1936 by Mario 
Castoldi, who had considerable experience in designing 
high-speed racing seaplanes. He drew heavily on this expe- 
rience when designing the MC 200, but found that any 
attempt to produce the clean lines of his MC 72 record- 
breaking floatplane was frustrated by the need to use a 
bulky, drag-producing radial engine, instead of a high-pow- 
ered, lowdrag, liquid-cooled engine such as those available 
to British and German designers. The 2088kW (2800hp) 
Fiat AS 6 24-cylinder Vee-type engine that had powered the 
MC 72 had been purpose-built, and was not suitable for 
series production. When the MC 200 flew for the first time 
on 24 December 1937, therefore, it was with an 634kW 
(850hp) Fiat A 74 RC 38 14-cylinder two-row radial, which 
endowed it with a less than inspiring performance. 
Although it was manoeuvrable, its low maximum speed and 
poor rate of climb made it ineffective as a bomber intercep- 
tor, and to compensate in part for the weight of the engine, 
armour protection had to be sacrificed. 

Attempts to improve the performance of the MC 200 
began in 1938, only weeks after the prototype had flown. 
There was still no available in-line engine, and the only 


powerplant remotely suitable for installation in a fighter: 


aircraft was another radial, the 746kW (1000hp) Fiat A 76 
RC 40. Castoldi decided to adapt the existing MC 200 air- 
frame to take the A 76, the modified aircraft being 
designated MC 201. The development of the A 76 engine 
was set back by numerous teething troubles, and although 
the MC 201 airframe was test-flown with a standard A 74 
engine, it never received its intended powerplant. Eventually 
the A 76 was abandoned, and the MC 201 with it. 
Castoldi’s much-needed breakthrough came in early 
1940, when an example of the German Daimler-Benz DB 
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Above: A Macchi MC 202 Folgore of the 155th Squadriglia, 5th Stormo 
Caccia Terrestre, which was operating with the Italian Co-Belligerent 
Air Force in 1944. Like many other Italian aircraft types, the MC 202 
fought on both sides of the conflict. 


601A-1 liquid cooled in-line engine was delivered to 
Macchi’s Varese factory. This was installed in a standard 
Saetta airframe and flown on 10 August 1940 at Carestiato. 
The subsequent flight tests produced excellent results, and 
the aircraft, designated MC 202 Folgore (Thunderbolt) was 
ordered into production fitted with the licence-built DB 
601, the engine being produced by Alfa Romeo as the RA 
1000 RC 411. Since the MC 202 used many of the same jigs 


12-cylinder inverted Vee-type 


600km/h (373mph) at 5600m (18,373ft) 


gight: 4 mins 36 secs to 5000m (16,404) 


ling: —11,500m (37,730ft) 


610km (379 miles) 4 


10.58m (34ft Sin) 


16.80m’ (180.8sq ft) 
th: == 885m (29K 4 
me 
nt 3.50m (11ft Sin) = 
ghts: -2490kg (54891b) empty; 2930kg (64591) max Yo 


two 12.7mm (0.5in) Breda-SAFAT MG in 
7.7mm (0.303in) in wings; late production 
20mm (0.79in) cannon in wings 





ITALY 





Above: One of the MC 202's main drawbacks for the pilot was its poor 


visibility, as is evident in the photograph. Nevertheless, it was an 
excellent fighter aircraft, and in expert hands was a match for the 
RAF's Spitfires and Hurricanes over Malta. 


and tools that had been used in the manufacture of the 
Saetta, no problems were experienced in switching produc- 
tion to the new type, which was soon being turned out in 
quantity by the Macchi works at Varese-Schiranna and 
Lonate Pozzolo, the Breda factory at Sesto S. Giovanni, and 
the SAI-Ambrosini plant at Passignano, all of which had 


been involved in the manufacture of the MC 200. Initially, 





the Folgore retained the same armament as the Saetta (two 
12.7mm (0.5in) machine guns), but this was later aug- 
mented by two 7.7mm (0.303in) machine guns in the 
wings, and late production machines had a new wing in 
which the 7.7mm (0.303in) guns were replaced by two 
20mm (0.79in) MG 151 cannon. 

The MC 202 entered service with the Ist Stormo at 
Udine in the summer of 1941, moving to Sicily to take 
part in operations over Malta in November. Its stay was 
brief, however, as the Ist Stormo was deployed to North 





Africa later in the month 
to reinforce the Axis air 
forces in Libya. It eventu- 
ally served with 45 
squadriglie of the Ist, 2nd, 
3rd, 4th, 51st, 52nd, 53rd 
and 54th Bomb- 
ardamento (High 
Speed Bomber Groups)in 
North Africa, Italy, Sicily, 
the Aegean and South 
Russia. The MC 202 hada 


better performance in 1942 


Stormi 
Veloce 


than its main opponents, 
the Hurricane and 
Kittyhawk, but its arma- 
ment remained inferior 
until the introduction of 
the 20mm (0.79in) cannon 
at a very late stage. 

The Folgore was, without 





doubt, the best fighter pro- 
duced by the Italians 
during World War II. It 
remained in production 
until the Italian armistice 
of September 1943, 
although the rate of pro- 
duction was always influenced by the availability of 
aeroengines. Macchi built 392 MC 202s; other companies 
(mostly Breda) subsequently produced a further 1100. The 
ultimate wartime development of the Macchi MC 200 
series of fighters was the MC 205V Veltro (Greyhound), 
which in essence was an MC 202 airframe converted to 
take the DB 605 engine. It also had larger wing panels. The 
Veltro flew for the first time on 19 April 1942 and the pro- 
totype carried an armament of two 12.7mm (0.5in) and 
two 7.7mm (0.303in) machine guns, but production 
Veltros had two wing-mounted Mauser MG 151 20mm 
(0.79in) cannon. Veltro production came to 262 aircraft, 
the first of which went into action in July 1943. 
After the armistice, MC 202s and MC 205s equipped 
fighter squadrons of both the Italian Co-Belligerent Air 





fighting on the side of the Allies, and the National 
Republican Air Force, which continued to fight alongside 
the Germans. According to some P-51 Mustang pilots with 
the Italian-based Fifteenth Air Force, the Macchi 202 and 
205 were the most formidable enemy fighters they had to 
contend with, as they were capable of out-turning the 


American fighter. 
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Savoia Marchietti SM 79 


Defence of the rear upper hemisphere of the 
aircraft was the responsibility of either the 
flight engineer or radio operator, who used a 


There were five crew on an SM 79. Two 12.7mm (0.5in) gun on a flexible mount. The 
pilots sat side-by-side on the flight deck, gun could be retracted and a panel put in 
with the radio operator and flight engineer place to cover the hole in the fuselage 


behind them, and the bomb aimer in the 


rear. The pilot had a fixed forward-firing 


12.7mm (0.5in) gun above the cockpit 





Early versions of the SM 79 were powered 


by only two engines, but most production The SM 79 was most successful as a 
versions for the Regia Aeronautica were torpedo-bomber, and it could carry one or 
three-engined. The aircraft shown here was two weapons under the fuselage, such as 
powered by the Piaggio PX! RC.40 radial the 450mm (17.7in) one shown. Other 


options were five 250kg (551!b) bombs, or 
two 500kg (1102Ib) bombs, or 12 100kg 
(220Ib) bombs 
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A 7.7mm (0.303in) waist gun was mounted This SM 79 has its squadriglia number on 

on a lateral bar so that it could be fired out the rear fuselage, followed by the individual 

of either beam window. aircraft's number. This aircraft belonged to 
283rd Squadriglia of the 130th Gruppo 
Autonomo Aerosiluranti, a specialist anti- 
shipping unit, based in Sicily in 1942 


A 12.7mm (0.5in) rear-facing Breda-SAFAT 
machine gun was mounted in the rear of the 





ventral gondola. It was covered by a hinged 
fairing when not in use 


The ventral gondola contained the bomb- 
aimer. He had a small wheel which allowed 





him to make minute corrections to the 
aircraft's course by adjusting the rudder. A 
camera could also be fitted for 
reconnaissance purposes 
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Although the bomber force of the Regia Aeronautica did 
prove effective in the limited wars in which Italy was 
involved in the 1930s, it never equalled — either in the 
quality of the aircraft types it used, or in numbers — that of 
the allied air forces that opposed it during World War II. 
Typical examples of the bombers that formed the back- 
bone of the Regia Aeronautica were the three-engined 
machines produced by Savoia-Marchetti, a firm with con- 
siderable experience in the field of commercial aircraft 
design. One such design was the SM 73, an 18-passenger 
airliner with a tapered cantilever low wing and a fixed 
undercarriage; the military version was the SM 81 
Pipistrello (Bat) which, when it made its service debut in 
1935, represented a considerable advance over the Regia 
Aeronautica’s existing bomber types. Fast, well-armed and 
with a good range, it was used to good effect during the 
Italian campaign in Abyssinia, which began in October 
1935, and from August 1936 it was also used operationally 
during the Spanish Civil War. 

Although it shared the SM 81’s three-engined configura- 
tion, the SM 79 was in fact a completely new design, the 
prototype of which was an eight-seater airliner that flew 
for the first time in October 1934. Built specifically to take 
part in the prestigious London—Melbourne air race, it had 
a high maximum speed, and in September 1935 it cap- 
tured six world speed records over distances of 1000 and 
2000km (621 and 1243 miles) with respective payloads of 
500, 1000 and 2000kg (1100, 2200 and 4400Ib). As a result 
of this performance, the Italian Air Force showed an inter- 


est in the type, and asked for a second prototype to be 


completed as a bomber version. This did not vary greatly 
from the airliner, the only difference being the addition of 
a ventral gondola and of a raised cockpit, which gave the 
aircraft its characteristic hunch-backed appearance. 
Production of the military SM 79 began in October 1936 
and was to have an uninterrupted run until June 1943, by 
which time 1217 aircraft had been built. 

The Regia Aeronautica lost no time in testing the SM 79 
operationally in Spain, where the type was used with con- 
siderable 111th = Stormi 
Bombardamento Veloce (High Speed Bomber Groups). The 


success by the 8th and 


initial production version, the SM 79-1, was powered by 
three 582kW (780hp) Alfa Romeo 126 radial engines and 
had a range of 1898km (1179 miles). 

In 1937 an SM 79-I underwent trials with a 450mm 
(17.62in) torpedo, and later two, beneath the fuselage, and 
these indicated that the aircraft could easily carry two of 
these weapons if it were fitted with more powerful engines. 
In October 1939 production began of the SM 79-II, 
equipped with 746kW (1000hp) Piaggio P XI radial 
engines (apart from one batch with 768kW (1030hp) Fiat 
A 80 RC 41s) for the torpedo-bomber squadrons of the 
Regia Aeronautica, and it was in this role that the aircraft 
was to excel during World War II. When Italy entered that 
conflict in June 1940, SM 79s of both variants accounted 





Below: Enthusiastic ground crews wave off an SM 79 as it departs 
from Sicily on a sortie to Malta in the summer of 1940. Italian bomber 
crews, flying in close formation, could often execute beautiful preci- 
sion attacks from high altitudes. 
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Above: An SM 79 pictured in the markings of the Lebanese Air Force, 
which, long after the war, continued to use the type for transport and 
other general duties. The Sparviero (Sparrowhawk) was one of the 
best torpedo-bombers of World War Il. 


for well over half the Italian Air Force’s total bomber 
strength. The type’s first war operation of World War II was 
flown on 11 June, when 35 SM 79s of the 2nd, 11th and 
41st Stormi, escorted by Macchi MC 200 fighters, attacked 
Hal Far airfield and the seaplane depot at Kalafrana on the 
island of Malta. The first Italian loss over Malta occurred 
on 22 June, when two Gloster Sea Gladiators shot down a 
lone SM 79 of the 34th Stormo, on a reconnaissance mis- 
sion. From June 1940 onwards, SM 79s saw continual 
action in the air campaign against Malta and in North 
Africa, becoming renowned for their high-level precision 
bombing, while the torpedo-bomber version was active 
against British shipping in the Aegean during the German 
invasion of Crete and against naval forces and convoys in 
the central Mediterranean. Royal Navy warships sunk in 
SM 79 attacks included the destroyers HMS Husky, HMS 
Jaguar, HMS Legion and HMS Southwall, while the battle- 
ship HMS Malaya and the aircraft carrier HMS 
Indomitable were damaged. The majority of these ships 
were hit during Operation Pedestal in June 1942, when a 
convoy of 14 merchant ships under heavy escort sailed to 
relieve Malta. Despite the obvious value of the SM 79 to the 
Axis war effort in the Mediterranean, the aircraft (like most 
Italian types) suffered from poor servicing arrangements, 
with the result that only about half the total force was 
available for operations at any given time. 

After the Italian surrender in September 1943, SM 79s 
continued to fly with the Co-Belligerent Air Force, while 
the pro-German Aviazione della RSI went on to employ 
several SM 79-IIIs. This was a cleaned-up version, without 
the ventral gondola and mounting a forward-firing 20mm 
(0.79in) cannon. 





The SM 798, first flown in 1936, was a twin-engined 
export model, the middle engine being replaced by an 
extensively glazed nose. Brazil took delivery of 3, Iraq 4, 
and Romania 48, each version with a different powerplant. 
The Romanian IAR factories also produced the SM 79B 
under licence, equipped with Junkers Jumo 211D in-line 
engines, and used the aircraft in both bomber and trans- 
port roles on the Eastern Front. Including the export 
models, total production of all SM 79 variants reached 
1330 aircraft before output ceased in 1944, Post-World 
War II, small numbers of SM 79s would go on to serve as 
communications aircraft and target tugs with the 
Lebanese and Spanish Air Forces well into the 1950s. 





three 12.7mm (0.5in) Breda-SAFAT MG in two dorsal ai 
‘one ventral positions; one 7.62mm (0.3in) Lewis gun 
on a sliding mount in the rear fuselage; two 450mm 4 
{17.62in) torpedoes or 1250kg (27561b) of bombs 








Morane-Saulnier MS 406 C1 















A simple ring and bead gunsight was 
mounted outside the cockpit for the pilot to 
aim his guns. The pilot sat in a sliding 
glazed cockpit. His rear vision was 
somewhat limited by the fairing. 


A 20mm (0.79in) cannon mounted in the 
engine and firing through the propeller hub 
gave the MS 406 some teeth 





A prominent radiator was mounted under 
the fuselage for cooling the engine. The 


The MS 40601 w 





coolant reservoir was mounted behind the 


Suiza 12Y-31 12-cylinder 





engine in the fuselage. 





gine. Suppl 


problems with the latter meant that onl 





)f the 1000 aircraft ordered by the French air 
force in March 1938 had been delivered by 


september 1939. 
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This aircraft is a Morane-Saulnier MS 406 
C1 based in France in 1940, before the 






armistice with Germany. The number of the 
aircraft's Groupe (7) is marked on the tail 
witha yellow recognition panel 


Two 7.5mm (0,295in) machine guns were 
mounted in the wings to complement the 
firepower of the nose cannon 
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The Morane-Saulnier MS 406 was a straightforward devel- 
opment of the 1935 MS 405 (the first French fighter with a 
retractable undercarriage and enclosed cockpit), which 
flew for the first time at Villacoublay on 8 August 1935. 
Official trials of the MS 405 began at the CEMA (Centre 
d’Essais de Matériel Aérien) at the beginning of 1936. A 
second aircraft, the MS 405-02, joined the test programme 
in February 1937. This aircraft was destroyed on 29 July 
when its pilot passed out owing to the failure of his oxygen 
supply. All official trials had been completed by July 1937, 
the MS 405-01 emerging as the winner of the fighter 
design contest. The machine was returned to the manufac- 
turer, who used it as a demonstration aircraft until it 
crashed on the approach to Villacoublay on 8 December 
1937, with a Lithuanian pilot at the controls. 

A pre-production batch of 15 machines had been 
ordered in August 1936, and it was the fourth aircraft of 
this batch, fitted with an 641kW (860hp) Hispano-Suiza 
12-Ycrs engine driving a Chauviare propeller, that became 
the prototype MS 406. Essentially similar to the MS 405, 
the MS 406 carried one 20mm (0.79in) Hispano Suiza 
cannon mounted between the engine cylinder banks, and 
7.5mm (0.30in) MAC 


two 1934 M39 machineguns, one 





Above: The MS 406 was numerically the most important French fighter 
in service at the outbreak of World War II, and although it was a 
rugged and manoeuvrable aircraft and could absorb a lot of battle 
damage, it was ultimately outclassed by the German Bf 109. 


mounted in each wing above and slightly outboard of the 
undercarriage attachment points. The fuselage comprised 
four duralumin-tube longerons with rigidly braced bulk- 
heads forward and wire-braced vertical and horizontal 
tube struts aft, the forward section being metal covered 
and the aft section fabric covered. 


The rugged MS 406 was numerically the most impor- 
225 


tant fighter in French service in September 1939, with 
de Chasse 





aircraft equipping the 2e, 3e, 6e and 7e Escadres 
and a further 1000 on order. Each Escadre comprised 
three Groupes de Chasse, each with inventory strength of 
25 machines; the actual number of Morane 406s in ser- 
vice at the outbreak of World War II was 275, but two 
Groupes, from the 6e and 7e Escadres, were based in North 
Africa. The number of MS 406s eventually built reached 
1080. The aircraft was very manoeuvrable and could 
withstand a tremendous amount of battle damage, but it 
was outclassed by the Bf 109, and losses were heavy, 150 


FRANCE 


aircraft being lost in action and between 250 and 300 lost 
through other causes. The Morane’s inferiority was 
underlined during the period of the ‘Phoney War’ when 
Allied and German fighters skirmished over the Maginot 
Line. In one particularly tragic incident, on the last day of 
March 1940, 11 Moranes of GC III/7 were patrolling the 
Morhange area between 6100m (20,013ft) and 8750m 
(28,707ft) in four separate, widely spaced flights when 
they were attacked by 20 Bf 109s. In less than five min- 
utes, two of the Moranes were shot down in flames, a 
third crashed out of control, two more were written off 
after making forced landings, and a further two received 
such severe battle damage that, although they returned to 
base, they were classed as irreparable. 

By the time production of the MS 406 began in May 
1938 the type had become the subject of foreign orders. 
The Lithuanian Government ordered 12 aircraft, but these 
were never delivered; 30 were ordered by Finland, being 
delivered early in 1940, too late to take part in the Russo- 
Finnish winter war of 1939-40; they later saw combat 
against the Russians in 1941. A total of 45 were supplied to 
Turkey, and Poland ordered 160. Fifty of the latter aircraft 
were actually embarked for the Polish port of Gdynia in 
September 1939, but failed to reach their destination 
before Poland’s collapse. Thirteen aircraft were shipped to 
China, but these were taken over by the French Colonial 
Administration when they reached the port of Haiphong, 
in Indo-China. Later, a number of captured MS 406s were 
handed over to Croatia. The MS 406 was also built under 
licence in Switzerland, where it received the designation 


Below: The MS 406 was a development of the MS 405C, an example of 
which is seen here in the markings of the Escadron d‘Entrainement 
(Training Squadron) of the Vichy French Air Force. This unit was 
based at Toulouse in 1941, 





one 641kW (860hp) Hispano-Suiza 12Y-31 12- 
V-type 


~ 490km/h (304mph) 


iling: 9400m (30,840ft) 


1500km (932 miles) a 


D 10.62m (34ft Bin) 7 


20.40m’ (219.56sq ft) 

8.17m (26ft 8in) 

3.25m (10ft Gin) 

1872kg (4127Ib) empty; 2722kg (60001b) loaded 


one 20mm (0.79in) cannon or 7.5mm MG in an 
installation, and two 7.5mm MG in wing leading 


D-3800. Several MS 406 developments were in progress at 
the time of France’s surrender, these including the MS 420 
with a completely retractable radiator, a nightfighter vari- 
ant designated MS 440, and the MS 450, with a metal 
monocoque fuselage and a more powerful engine. 

The only Vichy Air Force unit to be equipped with the 
MS 406 was GC 1/7, based in the Levant, and in July 1941 
they saw limited action against British forces during the 
campaign in Syria. The Morane fighter also equipped the 
2e Escadrille of the Free French Air Force in North Africa 
before this unit converted to Hurricanes in 1941. Several 
MS 406s were still flying with the French Test Centre at 
Bretigny as late as 1947, these probably being the last air- 
craft of the type to be used by the Armée de l’Air. 
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Bombardment Wings 74 
Fifteenth Army Air Force, 325th Fighter Group 123 
Fighter Squadron VF-84 100 
Marine Bombing Squadron VMB-1 93 
Marine Corps 119 
Marine Flying Squadron 121 97 
XX Bomber Command 74 
XXI Bomber Command 74 


Vickers Wellington 200-201, 202-3 
HMS Victorious 178 
Vought Corsair 136-7, 138-41 


USS Wasp 98,99 


Yakolev Yak-3 228-9, 230-3 
USS Yorktown 94, 99, 102 
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